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Minutes of the Proceedings. 


Friday, June 28th, 9 a.m. — 11 a.m. 


The President, Prof. A. Yipp6 (Helsingfors), opened t 
Congress. 

He proposed as Vice Presidents Prof. A. LicHTENSTE!\ 
(Stockholm), Prof. P. PLum (Copenhagen), Prof. A. Wati- 
GREN (Stockholm), Dr. A. SuNpDAL (Oslo), Dr. C. FRIDERICHSEN 
(Copenhagen), Prof. C. GyLLENSwARD (Uppsala), Prof. S. Srwe 
(Lund) and Dr. V. Rantasato (Helsingfors), who were i! 
elected by acclamation. 

Visit to the new Children’s Clinic, Stenbicksg. 11. 


First meeting, Section I, June 28th, 13.30—18.00. Pro 
A. LICHTENSTEIN (Stockholm) took the Chair. 


The following papers were read: 


. Prof. S. Stwe (Lund): Acute gastro-enteritis accompanied with 
toxicosis in infancy. 

. Dr. A. NJA (Oslo): Nosocomial malignant diarrhoea and vomit- 
ing in infancy. 


3. Dr. P. (Helsingfors): Pyuria in Finnish children, 1933 


—1945. 
. Dr. K. WiILkEN-JENSEN (Copenhag.n): Treatment of Pneu- 
monia with shock doses of sulphatiazol in 688 cases. 
. Dr. B. H. HessEtman (Stockholm): Massive single-dose chemo- 
therapy in pneumonia in children. 

Papers 1—3 were discussed by the following members: 
Profs. LICHTENSTEIN and Stwe, Drs. FRIDERICHSEN, GJORU! 
RANTASALO & RAIHA. 


1 
2 
4 
5 
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6. Dr. J. StR6m (Stockholm): The breast-feeding of mature in- 
fants during the neonatal period, and the influence of some 
factors on the same. 

* Dr. Y. Akerren (Gothenburg): Infant mortality in Sweden 
and in Gothenburg during recent times. 

8. Drs. B. Roos (Lund) and B. WaAHLstTR6M (Malmé): The care, 
in Sweden, of Polish infants born in concentration camps. 
¥. Dr. G. KLACKENBERG (Stockholm): Mental injuries due to 

hospitalization or custody in children’s homes. 

10. Dr. A. BosEsEN (Copenhagen): Child welfare work in Denmark. 

Discussion by Drs. Rinvik, StrR6mM & LEppo. 

18.00 — Visit to picture theatre to see the film »The future of 

the new generation». 


Second meeting, Section II, June 28th, 13.30—18.00. Prof. 
P. Ptum (Copenhagen) took the Chair. 


The following papers were read: 


11. Dr. N. Faxén (Gothenburg): Factors influencing the risk of 
complications in scarlet fever. 
12. Dr. E. G. JAcospsson (Stockholm): On the prognosis of the 
rheumatic fever. 
13. Dr. R. Tuer (Lund): Antistreptolysin titer and sedimenta- 
tion rate in Polyarthritis and Endocarditis in childhood. 
Discussion on papers 11—13 by Prof. PLum, Drs. BoJLEN, 
FaxEN & JACOBSSON. 
14. Dr. W. RistnceEr (Boras): A summary of 100 cases of tuber- 
culous coxitis. 
15. Dr. H. Natuorst (Stockholm): Die Tuberkulosefrekvenz nach 
exsudativen Pleuritis bei Kindern. 
16. Drs. B. LANDTMAN and T. Sar (Helsingfors): Studien itiber 
kongenitale lues in Finnland. The paper was read by Dr. SALI. 
. Dr. A. SUNDAL (Oslo): Hormone treatment of the incompletely 
descended testicle. 
18. Dr. H.-O. Mosssperc (Stockholm): Sella turcica in obesity in 
Children. 
19. Dr. B. Hamne (Falun): Three cases of congenital laryngo- 
stenosis with different etiologies. 
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20. 


21. 


. Dr. OtGa ImERSLUND (Oslo): Eosinophilia leukaemoides. 


Dr. A. Arvora (Helsingfors): Follow-up examinations of cas: : 


of poliomyelitis. 
Discussion on papers 14—17 & 20 by Profs. WALLGREN, PL 
and Drs. ENkvist, SUNDAL, MALMBERG, MALI & STROM. 


Third meeting, Section I, 29th June, 8.30—11.00. Pro 
A. WALLGREN (Stockholm) took the Chair. 


The following papers were read: 


Prof. A. YLpr6 (Helsingfors): Proposal for the adoption of a n 


classification and nomenclature for new-born infants including 


prematures and abortions. 


. Dr. G. Acren (Uppsala): On the chemical properties and 


clinical use of protein hydrolysates. 


. Dr. G. v. Sypow (Gothenburg): The development of rickets 


in premature infants. 


. Dr. O. MELLANDER (Uppsala): On the absorption of calciui 


and phosphorus. 


5. Dr. S. VENDEL (Stockholm): The principle of evacuation of tly 


stomach in infants and prematures. 


. Dr. F. KARLstrR6m (Karlstad): A case of alimentary fatty live: 


Discussion on papers 21—22 & 25 by Profs. LicHTENSTEIN 
& Yipp6 and Drs HEIKEL, VENDEL & RAIHA. 


Fourth meeting, Section II, 29th June, 8.30—11.00. D 
A. SunDAL (Oslo) took the Chair. 


The following papers were read: 


. Drs. P. KARLBERG & J. Linp (Stockholm): Sur la détermination 


du volume de sang chez l'enfant. 


. Drs. E. & M. VERMEHREN (Copenhagen): A new Vitamin 


affecting Anemia in growing animalorganism. 


. Dr. S. Axtrup (Lund): The blood copper in anaemias of 


children. 
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Dr. O. ExtceNMARK (Stockholm): The development of the 
ossific centres in some diseases in early childhood. 

Discussion on papers 27—30 by Drs. Acren, JALAvISTO, 
VAHLQVIST & RANTASALO. 


Fifth meeting, Section I, June 29th, 13.00—16.00. Dr. 
C. FRIDERICHSEN (Copenhagen) took the Chair. 


The following papers were read: 


2. Dr. E. MANNHEIMER (Stockholm): Experiences from operated 


cases of patent ductus arteriosus. 


. Dr. L.-E. CARLGREN (Stockholm): Gallop rhythm and myo- 


cardial damage in childhood. 


. Dr. B. LANDTMAN (Helsingfors): Heart arrhythmias in children, 


Discussion on papers 32—34 by Prof. LicHTENSTEIN and 
Drs. RAtHA & MANNHEIMER. 


Drs. P. E. M6LLER and F. NO6rcaarp & Prof. P. (Copen- 


hagen) (read by prof. PLum): Roentgenological investigations 
of the small intestine in coeliac disease. 


36. Dr. O. SomersALo (Helsingfors): Intravenous and oral glucose- 


tolerance tests relating to patients suffering from celiac disease. 


37. Dr. A. @DEGAARD (Oslo): Resorption research on celiac disease. 


38. Dr. J. Wickstr6m (Helsingfors): Intravenous glucose tests in 


cases of mongoloidism. 


. Dr. L. Gram (Oslo): A case of recurrent vomiting in a child 


with electrical cerebral dysrhythmia. 
Discussion on papers 36—39 by Prof. Pium and Drs. 
FRIDERICHSEN, PALMBERG & STROM. 


Sixth meeting, Section II, June 29th, 13.00—16.00. Prof. 
C. GYLLENSWARD (Uppsala) took the Chair. 


The following papers were read: 


40. Dr. B. Vautovist (Uppsala): Studies on Diphtheria. 


2 


Discussion on paper 41 by Drs. KJELLBERG, WicksTROM & 
RANTASALO, 


Acta pediatrica. Vol. XXXV. 


we 
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. Dr. E. Rustune (Oslo): Clinical-experimental Investigations 
on the Absorbtion of Ascorbic Acid with simultaneous A:- 
ministration of Cod-Liver Oil or Concentrations of A- 
D-Vitamine. 

. Dr. ANNiB ScHONDBL (Copenhagen): Studies on the urinary 
excretion of thiamine in children. 

Discussion on paper 41 by Dr. SuNDAL. 

. Dr. P. J. NonpBNFELT (Stockholm): The care and preventi 
of pes planus in the child of pre-school age. 

. Drs. B. Linpgvist & B. Roos (Lund): On injuries to childr: 
by corrosive poisons. 

. Dr. J. H. Macnusson (Stockholm): An amino acid mixture 
(casein hydrolysate) as an additional food for premature infanis 
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General Meeting of the Northern Pediatric Association. 


The Meeting was informed and expressed its approval of Dr. 
SUNDAL having acted as Secretary-General after the death of the 
holder of that office, Dr. JoHANNESSEN. 

The secretaries for the respective countries accounted for the 
following amounts: 


Danish Crowns 2,032: — 
Finnish marks 94.000: — 
Norw. Crowns 3.529: 53 
Swedish Crowns 4.640: 51 


Dr. A. NsA submitted Statement of Accounts for the Seventh 
Pediatric Congress, audited by Dr. L. SToLTENBERG and Prof. 
L. SALOMONSEN, which was adopted. 

The Meeting was informed that membership fees had not been 
remitted to the Secretary-General owing to prevailing conditions 
and currency restrictions. The Congress approved this and resolved 
that the funds should be administered for the time being by the 
secretaries in the respective countries. 

The Meeting approved the measure taken by the Committees 
in the separate countries in 1940, by which the membership fees 
for that year were presented as a gift to the Relief Fund for Finnish 
children. 

The Council’s proposal that the ninth Northern Pediatric Con- 
gress should be held in 1948 in Copenhagen was adopted. It was deci- 
ded, on the motion of Dr. FRipERICHSEN, that the Congress should be 
held as soon as possible after the 15th of August and that it should 
not take place simultaneously with any nordic congress of internal 
medicine, tuberculosis or school hygiene or with an international 
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pediatric congress. The physician-in-chief, Dr. FRipERIcHSE> 
Denmark, was elected President. 

Dr. Gs6ruP, Denmark, and Dr. LAHDENsuu, Finland, wer 
elected auditors, with Dr. Marve, Norway and Doc. MaLmBer: 
Sweden, as substitutes. 

The annual membership fee was fixed at 15: — crowns, f 
Finland 600:— marks. 

The following proposals for amendment of the statutes wei 
adopted, although they had not been submitted one month befor 
the opening of the Congress, on account of the unsettled tinx 

It was added to Rule 2 that members of at least twent 
years’ standing, having paid their annual fee for that perio 
should not pay any membership fee after attaining the age of 
retirement for professors in the respective countries. 

Rule 3 was amended to the effect that the Council of t! 
Association shall consist of three members and one depu 
from each country. 

Prof. Tu. Fréticn and Prof. Ks. aF KLERCKER were elect 
Honorary Members. 

The following executive committees were elected: 

For Denmark: Dr. C. Fripericusen, Dr. P. Drucker and Pri 

with Prof. O. ANDERSSEN as deputy. 

For Finland: Prof. A. Yupp6é, Dr. V. RANTASALO and Dr. C.-! 

RAHA, with Dr. P. Hetn16 as deputy. 

For Norway: Prof. L. Satomonsen, Dr. L. STOLTENBERG and D) 

A. NgA, with Dr. A. SuNDAL as deputy. 

For Sweden: Prof. A. LicHTENsTErn, Prof. C. GYLLENSVARD ali! 
Prof. A. WALLGREN, with Dr. J. StrR6m as deputy. 


Opening Address. 
By 


Prof. Arvo YLppé, M.D., Helsingfors. President of the Congress. 


Exactly eight years have gone by since the Seventh Northern 
Pediatric Congress was held in Oslo. It was then decided that we 
should next meet in Helsingfors in 1941, but our expectations were 
not fulfilled. The world-war broke out, bringing dark years and 
severe trials to all of us. In our country, medical students and 
physicians were gradually compelled to abandon their work almost 
completely, and our opportunities of meeting Nordic colleagues 
were extremely limited. 

All the more eagerly do we anticipate exchanging views again, 
usual and scientific under quieter conditions, and we warmly wel- 
come the opportunity to attend and take part in profitable dis- 
cussions on war-time pediatric problems, of which our Nordic 
countries have also had their share. 

Here in Finland we have had great misgivings concerning our 
ability to act as hosts to the Congress so soon after the war and 
our chances of carrying out this task with honour have seemed 
very small indeed. During the few hours you have spent in our 
country you have no doubt noticed that life in Finland has 
changed very much since pre-war days. Travelling has become 
more tiring and our means of extending hospitability in the way 
we should like are extremely restricted. 

Nevertheless, we were anxious to invite you to our country 
now. We wished to make use of the earliest opportunity to manifest 
the warmth of our hearts and our gratitude towards all of you for 
having helped and nursed our children with such self-sacrificing 
noble and untiring love. Also, we were eagerly hoping to hear 
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about, and profit by, the admirable results attained by you in th 
field of research, and finally we thought that our new Children’ 
Clinic might be of interest, especially in view of the fact tha 
you yourselves are in many places engaged in erecting new hospital! 
buildings. I see already on this occasion that our expectations hav: 
not been deceived. In spite of all the inconveniences connected wit! 
travelling and all other difficulties due to presentday conditions, 
you have arrived, almost to a man — I learn with regret tha 
currency restrictions have prevented many of you from bringin; 
your wives — to the Eighth Nordic Pediatric Congress. I bid yo: 
heartily welcome. 

It looks as if we, Northern pediatricians, have a great deal t: 
say to each other. So many papers have been contributed that w: 
have been obliged to cut down the number of contributions, es 
pecially our own. In addition, the meetings have had to be divide: 
into two sections, which is a great pity. 

Yet, we miss many faithful friends and members. I speciall 
wish to mention the Honorary Members ApoLF MAYER and WERN- 
STEDT and also Professors BLocu, AF KLERCKER, FROLICH, THOR 
LING, SALOMONSEN, and Dr. PouLsEN. I propose that we send a 
telegram on this occasion to each of these valued members. 

During the past eight years a remarkably large number of th: 
most distinguished members of »Nordisk Pediatrisk Férening» hav: 
been taken from us. It is with especially great regret and deep 
sorrow that I record the death of Prof. Isak JUNDELL. He was 
a pediatrician possessed of uncommon and outstanding qualities. 
His mellow, charming personality harboured a soul of fire which 
united in common endeavour not only the pediatricians of th 
North but of the whole world. He was keenly interested in »Nordish 
Pediatrisk Férening» and its publication »Acta Paediatrica». H: 
leaves a great gap in our midst. Prof. Monrap’s lively and 
extremely vital figure is also gone, as is Dr. Cart Loort’s. Only 
two months after the last, so very successful, congress in Oslo 
we were deeply shocked to learn of the death of Dr. CurisTEN 
JOHANNESSEN, the idolized General Secretary of that Congress. In 
Dr. ERNBERG the Society has lost a skilful pediatrician who parti 
cipated actively in our congresses, often giving inspiring sugges- 
tions. Furthermore, Death has taken our Danish colleague D1 


23 


Benny Mayer, and we Finns much regret the loss of Prof. Car. 
Nyserc, Dr. RAmA, Dr. RaAGNHILD GRANHOLM, Dr. 
VivaAN LAGERBORG and Dr. GUNNAR EKBOmM. 

| ask the Congress to rise to honour the memory of our deceased 
colleagues. 

On behalf of the International Committecs I propose that Prof. 
Tu. Fréiicu, Oslo, and Prof. Ky. aF KLErcKER, Lund, be elected 
Honorary Members of the Congress. 

As Vice-Presidents I beg to propose the following: 


Prof. A. LICHTENSTEIN. 
» A. WALLGREN. 
»  STURE SIWE. 
» C. GYLLENSWARD. 
» P. Prum. 

Dr. C. FRIDERICHSEN. 

» A, SUNDAL, 

» V. RANTASALO. 


i 
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Acute gastro-enteritis accompanied with toxi- 
cosis in infants. 


By 
S. SIWE. 


The cases of acute gastro-enteritis with toxicosis recorded dur- 
ing the last ten years have been predominantly based on infection. 
In a series of 75 cases between 1 and 14 months of age all 
cases Showed marked dullness to sopor, about 30 per cent were 
extremely restless, and 22 per cent suffered from convulsions. 
Almén was positive in one third of the cases, and Heller in 17 per 
cent. The blood sugar values varied between 0.09 and 0.23 with 
great fluctuations in the individual cases. The rest nitrogen was 
pathologically high in almost 60 per cent of the cases; pathological 
sediment was also often observed. Repeated lumbar punctures 
showed an increased amount of cells in about half the cases; raised 
protein values in the liquor were still more common (up toBisgaard 
1: 80). Sometimes these pathological findings were not made at the 
first lumbar puncture, but only later on. 

While acidosis (assessed according to excretion of acid and 
reserve of alkali) does not amount to so high values that it can 
be considered to play more than a secondary role for the develop- 
ment of the pathological picture, exsiccosis and toxicosis are of 
main importance, and the treatment should therefore aim at in- 
fluencing these factors by means of administration of fluids and 
of resorption-preventing agents (animal charcoal). 

By applying treatment on these lines we have succeeded in 
reducing the mortality to 20 per cent. 

StuRE Stwe: Referat av féredrag vid kongressen. 


FROM THE PEDIATRIC CLINIC OF THE UNIVERSITY, RIKSHOSPITALET, OSLO 
HEAD: PROFESSOR LEIF SALOMONSEN. 


Nosocomial malignant Diarrhoea and Vomiting 
in Infancy. 


By 


ARNE NJA. 


Malignant gastro-enteritis in infancy is among those disease: 
which showed a decided increase during the war. Also, in th 
Scandinavian countries, where for decades malignant diarrhoea and 
vomiting had presented no particular problem, several epidemics 
occurred. From Sweden the condition has been described by 
SELANDER von Sypow and LICHTENSTEIN In Denmark thi 
subject was discussed by the Danish Pediatric Society in March, 
19441. Since then, also, there have been epidemics of gastro 
enteritis in Denmark. VALD. PouLsEN stated in a communication 
to Prof. LicHTENSTEIN in November 1945 that since 1943, gastro 
enteritis of a more or less serious nature has apppeared in prac- 
tically every Children’s hospital and Children’s Home in Copen- 
hagen and its vicinity, about 50 epidemics in the course of two 
years with an average death-rate of 40—50 %. The majority of 
the cases were nosocomial. 

In Finland there have also been many cases of malignant diar- 
rhoea during the war 5, some of which probably belong to the same 
type as that described in Sweden and Denmark. 

In Norway, before the war, very few cases of gastroenteritis were 
treated in the children’s ward of Rikshospitalet, only 3—9 per year. 
In 1941—43 came a decided increase in the number of patients, but 
the disease was relatively benign, and there was no nosocomial cas« 
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Fig. 1. A view over the duration of the hospitalization of the different patients. 
indicates patients admitted for gastro-enteritis. 
indicates patients with gastro-enteritis aquired in the hospital. 
—-——_ indicates the period of hospitalization before the outbreak of gastro- 
enteritis. 
indicates the time the patients spent in their homes before read- 
mission for gastro-enteritis. 


during these years. 1944, however, shows quite a different picture. 
Besides a further increase in the number of patients suffering from 
gastro-enteritis, we notice that the majority of them are under 
1 year of age, while cases in older children dominated the case- 
material in the preceeding years. 1944 also showed an increasing 
mortality in the disease, of which 17 cases ended in death. In 
children over one year we saw chiefly light cases, which have prob- 
ably nothing to do which the actual disease. But one case, of a 
14 months old girl, ending in death, had all the characteristics of 
malignant diarrhoea in infancy, and is counted among those cases. 
There were, therefore, 43 such cases in 1944. 26 of these can be 
classed as severe, 17 as fairly severe and light. In some of the 
latter cases it is difficult to distinguish between the actual disease 


| 
| | 
July August 
| | 
= | | 
| 


28 ARNE NJA 


Nu 
| 


ou 


ore tes 
Age in months 


Fig. 2. Age grouping and mortality in the different ages. 


and an acute dyspepsia. 27 of the 43 patients came to the hospiia 


for gastroenteritis. Of these 9 died. 16 came to the ward for ot 
aliments and acquired gastroenteritis during their stay ther 
developed symptoms of this disease immediately after their rel 
and were readmitted. Of these, 8 died. Of the 27 admitted 
gastroenteritis 16 represent nosocomial infection as they have b 
acquired in different infant’s homes and maternity wards. O 


11 cases were contracted in the home. The cases were distribut: 


over the whole year. 


In 1945 continued occurrence of sporadic cases was observ: 
10 cases in all, the majority of them in the first five months of the 


year. Three of the cases during those months were nosocomial, : 


none of them died. Since the end of the war we have not observ 


epidemic occurrence of malignant gastroenteritis though we « 
give no explanation of this fact. 
We get an idea of the contagiousness of the disease from fig 


which gives a survey of the patients stay in the hospital. We noti 


that, as a rule, the nosocomial diarrhoea and vomiting arises 
conjunction with other cases which are treated simultaneously 
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the ward. In April, 1944, the infant’s ward was closed for a short 


while, which appeared to be effective. However, several ca 
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Fig. 3. 6 months old boy suffering from epilepsia. 


occurred without any apparent connection with other diarrhoea 
patients. These observations indicate that there may be healthy 
carriers of infection among the patients or the nursing staff, or 
that unregistered, subclinical cases may spread the disease. VALD. 
PouLsEN thinks that the disease is spread by air infection, and 
that children are infection carriers for several weeks after they 
are apparently cured. In some cases he has seen the disease trans- 
mitted by healthy children, and he believes that adults can also 
carry the infection. 

In 1944 and 1945 we had 53 cases in all, with 18 deaths (34 %). 
There were rather more boys than girls, 30: 23. LicHTENSTEIN’s ? 
records show the same relation. We have not been able to prove 
any difference in mortality between the two sexes, contrary to 
LICHTENSTEIN who found a mortality of 42.9% for boys and 
19 % for girls. 

Fig. 2 shows a survey over the age grouping and mortality 
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Fig. 4. 8 months old girl admitted for dystrophia. 


in the different ages. We observe that the mortality-is greatest 
in the youngest age group. | 

43 of the patients were bottle-fed at the time they devaen ed 
the disease, 8 were partly breastfed, while only two were exclusively 
breast-fed. This much lower percentage of breast-fed, considering 
the total number of infant inmates, gives us the definite impression 
that naturel feeding produces a relative immunity against the 
disease. 

Characteristic symptoms were vomiting, diarrhoea and _ in- 
toxication with dehydration and loss of weight. In many cases the 
onset of the illness was insidious, with loss of appetite, casual gulping 
and vomiting, weight loss, and after some days diarrhoea and the 
typical signs of toxemia developed. In some instances the diarrhoea 
was severe, with numerous, watery, spouting stools, but in th: 
most cases the diarrhoea was not prominent. Complete loss of 
appetite with gulping and vomiting was especially typical. Even 
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in cases with moderate or no diarrhoea, rapid exsiccation and loss 
of weight occurred. Figs. 3 and 4 show examples of this. The tem- 
perature showed no characteristic feature. 

Diagnosis was difficult in many of the nosocomial cases as the 
patients were in a bad condition beforehand. Some had vomiting, 
some suffered from chronic dyspepsia and emaciation and two 
were treated for lues congenita. We notice that 7 of the nosocomial 
cases occurred in patients suffering from eczema. = 

Parenteral infections do not appear to be of importance in 


our data. In only 8 of the patients there were definite signs ~ 


parenteral infection, chiefly of the respiratory tract. 

The treatment was the usual one with plenty of liquid per os, 
subcutaneous, intravenous and intratibial. Further the patients 
were given blood transfusions and stimulantia. In some of the 
later cases we gave repeated intravenous plasma infusions, up to 
100 ml. This had a beneficial effect. Sulphathiazol and sulpha- 
guanidine were administered in some patients, without convincing 
results. LICHTENSTEIN? had the same experience. He has also 
tried penicillin with the same negative result. HENDERSON 2, on 
the contrary, found a considerable decrease in mortality from the 
epidemic diarrhoea in new-born after he began to give them sulpha- 
guanidine, and he strongly advises the use of this medicament. 

After one or two days fasting, we began a careful feeding, 
preferably with increasing portions of mother’s milk. 

Post mortem examinations have sometimes been quite nega- 
tive, sometimes slight catarrhal changes in the intestinal mucous 
membrane were found. Nothing was found which can help to clear 
up the ethiology and pathogenesis of the disease. 

The bacteriological investigations have given no basis for any 
definite ethiology. This is in accordance with the experiences from 
other countries. Several authors suggest the possibility of a virus 
infection. Many circumstances point in that direction: None of 
the known pathogenic microbes have been proved to be the cause 
of the disease. It is highly contagious, and its spread in the hospitals 
is not to be arrested by the hygienic precautions which for decades 
have been sufficient to prevent the spread of gastroenteritis. The 
disease has, to some extent, gone from bed to bed (LicHTBNSTEIN), 
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but it is noteworthy that it has attacked the weakest, irrespective 
of their place in relation to the other patients. This indicates that 
we have to do with an air borne infection, in the same way as in 
other virus infections. The varying receptibility, therefore, n 
be thought to decide whom will be attacked. The consequence of 
these conditions is, that these patients for whom hospital car 

necessary, should not be placed in ordinary children’s wards }ii\ 
in epidemic wards where the strictest isolation can be maintain: 
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PROM THE CHILDREN’S CLINIC, HELSINGFORS, HEAD: PROFESSOR A. YLPPO, 
,ND FROM THE MARIA HOSPITAL, CHILDREN’S DEPARTMENT, HELSINGFORS, 
HEAD: DOCENT P. HEINIO. 


3. 
Pyuria in Finnish Children, 1933—1945. 


By 


PER FORSSELL. 


Pyuria» in childhood is not a pathogenetic unitary conception; 
the denomination was introduced by KLErNscumipT because — 
as he points out — it is not possible to differentiate between in- 
flammation of the bladder, the ureter, or the pelvis in individual 
cases, particularly as regards infants and small children who are 
not able to describe their symptoms, whereas in older children 
and adults a localization of the inflammatory process may be 
made in many cases. 

Pyuria is considered a fairly common disease in children, parti- 
cularly in their first years. The frequency of the disease is calcu- 
lated at 1 per cent of all policlinical and private practice cases; 
in regard to hospital material the double figure is mentioned 
(NOEGGERATH and NITSCHKE). 

As there is an impression in Finland of the frequency of pyuria 
having decreased greatly in latter years, I have studied the case- 
histories at my disposal at the Children’s Clinic in Helsingfors and 
at the Maria Hospital, for the period 1933—1945. The patients 
admitted into the first mentioned hospital were, practically with- 
out exception, children from the rural districts from all over the 
country, while the cases from the latter hospital comprised only 
children from the capital. As no differences in any respect between 
the children from the country districts and the town children 
were stated the groups of patients in this investigation were not 
separated. 


— Acta pediatrica. Vol. XXXV. 
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The total number of pyuria cases during the above-mentioned 
period war 389; 71 (18.3 per cent) were boys and 318 (81.7 per 
cent) were girls. This division of sexes corresponds well with figures 
published at an earlier date (NOEGGERATH and NITSCHKE, SEipL- 
MAYER). The Table below gives the grouping of age and sex in 
my material: 


Months Years 
Age 
o—3 | 3-6 | 6—9 | o—12] 1—2 | 2-15] Tora 
Number 
of cases..| 2 | 9 8 | 39] 10] 32 [146] 13 | 53 | 26 |119] 71 218 


The Table shows that almost half the number (45.8 per cent) 
of all the cases were infants. About two-thirds of the paticnts 
(62.7 per cent) were less than two years of age. In all age groups 
the girls were four to five times more numerously represented t}an 
the boys. 

Up to the year 1939 the pyurias constituted 2—3 per cen! of 
the total of all cases treated in the hospitals. From this year on a 
distinct decrease was observable; in 1940—45 0.2—0.4 per cent 
only of the total number of patients admitted to the hospitals 
suffered from pyuria. Diagram 1 has been worked out for the 
purpose of illustrating the diminution in the frequency of pyuria. 

The diagram shows that the diminution in the number of pyuria 
patients was particularly marked in the age group 0—2 years. 

The diagnosis chronic pyuria was made in seventeen cases. 
Only one of these was an infant while all the other patients were 
above two years of age. The distinctly stronger tendency of in- 
fantile pyuria to heal spontaneously in comparison with pyuria in 
older children has been stressed earlier by RHONHEIMER and 
UNSHELM among others. 

According to SUNDAL divergences of various scope in the struc- 
ture and function of the urinary passages predisposes these organs 
highly to urinary infections of long duration in children. UNsuri™ 
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8 


Number of COSeS 


ry 


1933 -34 -35 -36 -37 -38 -39 -40 -41 -42 -43 -44 L5 


Total of cases with pyuria. 
Number of patients 0—2 years of age. 
o—o—-o Number of patients 2—15 years of age. 


Diagram 1. 


points out that when chronic pyurias arise acquired diseased 
changes in the neighbourhood of the urinary passages deserve 
greater notice in pediatrics than has been the case up to date. 
He assumed that in his series of investigations abdominal tuber- 
culosis was, in three cases, a contributory factor to the chronicity 
of the infection in the urinary passages. In my material pyo- 
nephrosis was diagnosed in seven cases of which one patient was 
a girl of nine months. In one child a stone in the urinary tract 
was found and another child was afflicted with tuberculosis of 
the mesenteric glands. In the remaining ten patients with chronic 
pyuria no anatomical or functional abnormalities in the urinary 
tracts or in their vicinity were observed. There is a possibility of 
other cases having been discovered if all the chronical pyurias had 
been subjected to pyelographic examination. 

The total mortality rate among my patients was 3.3 per cent. 
UNSHELM mentions that an uncomplicated pyuria in older children, 
in opposition to that in infants, is not a deadly disease in an acute 
stage. Ten of the thirteen children in my material who had died 
were infants. The mortality among these was 5.6 per cent. This 
figure is decidedly less than the figures given by Biockx, Lascu 
and DINGMANN, SEIDLMAYER (12-44 per cent). 

G6PPERT has observed a heavy increase in pyurias during the 
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Diagram 2. 


period May to August. This was not so in my series of investiva- 
tions. Diagram 2 shows that the frequency of disease in my material 
reached a minimum in July-September while the majority of ‘he 
cases occurred during the first months of the year, the season of 
infections belonging to the group of influenza. The association 
between pyuria and these diseases has been stressed earlier by 
BESSAU, FINKELSTEIN, ForRBES, ARMAND-DELILLE and BESPALOFr, 
LascH and DINGMANN. 

In my data a coli-infection was observed in 95 per cent of i\x 


+) cases. In the remaining cases enterococci or staphylococci were 


observed in the urine. In one case of chronic pyuria with pyo- 
nephrosis streptococci were able to be cultivated. In solitary cases 
the urine contained numerous bacteria of coli type while pus cells 
were completely absent. 

SEIDLMAYER (1940) and UnsHEetm (1942) have stressed that 
prontosil possesses a decidedly more rapid therapeutic effect in 
pyuria than preparations used earlier (urotropine, salol, etc.). 
SEIDLMAYER, Whose case-histories comprised pyuria in girls only, 
arrived at the result that with prontosil medication the urine in 
infants was free from pathologic elements on an average on the 
seventh day of treatment; corresponding figures for children of 
nursery age were 5.9 days, and for school-children 4.0 days. 
UNSHELM stated a complete cure on an average within a fortnight 
in children from 1—13 years of age. 
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PYURIA IN FINNISH CHILDREN, 1943—1945 


For the purpose of comparing the influence of different thera- 
peutics on the time required for cure I have calculated the time 
in the acute, uncomplicated pyurias in my case-histories. I have 
considered the time of cure as lasting until the patients were free 
from fever, the general condition satisfactory, and the urine con- 
tained neither albumen, white blood corpuscles, nor bacteria. Older 
preparations (urotropine, salol, etc.) were used for treatment of 
pyurias up to May—June 1936 (85 cases); from this date to 
September—October 1939 the patients were treated with prontosil 
(75 cases), and from then on with sulpha preparations (42 cases 
The time of cure was, as regards children belonging to the first 
period, on an average 23 days (for infants 26 days, for older children 
22 days). Prontosil brought about a cure on an average in 19.5 
days (infants 21 days, older children 17.7 days), and sulpha prepa- 
rations on an average in 12 days (infants 11 days, older children 
13 days). The investigation thus reveals that no reduction in the 
time of cure was obtained with any certainty with prontosil medi- 
cation in cOmparrison to earlier preparations (urotropine, salol, 
etc.) but it seems, however, as if the sulpha preparations would 
have brought about a decidedly more rapid recovery. 

Discussion. The coincidence between the greatly decreasing 
frequency of pyuria which has been observed even in private 
practice and in policlinical cases, and the introduction of sulpha 
preparations in treatment of acute infections is remarkable. At 
least in Finland the sulpha preparations have been used largely 
both with and without the physician’s prescription in febrile diseases 
of various kinds. Certain sulpha preparations can still be bought 
freely at the chemist’s while again physicians’ prescriptions are 
required for certain other kinds. It is thus easy to assume that 
sulpha treatment of the »primary disease» has led to the elimina- 
tion of the infectious matter or to it having become weakened to 
the extent that the pyurias, as complications, have become more 
uncommon than before. For the same reason the attacks of pyuria 
of latter years have probably not been of the same gravity, i.e. 
strongly affected general condition, signs of intoxication, meningeal 
irritation symptoms, etc., which were often characteristic, parti- 
cularly of infantile pyuria, during former years. 
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Pyurias. 
Nephrites. 
Diagram 3. 


An incident deserving special attention in this connectio! is 
the fact that although the frequency of pyuria is greatly reduced 
the nephrites in the same casematerial do not show a tendency to 
decrease (as seen from Diagram 3). The diffuse glomerulonephrites 
do not arise, as is the case with pyurias, in immediate connection 
with the primary disease; not until after a certain time of incula- 
tion (allergia?) do they appear. As is known, no special effects of 
sulpha preparations are observed in nephrites either in adults or 
in children. This may also explain the conception of the lessening 
frequency of pyuria being due to the introduction of sulpha 
preparations in treatment of acute infections. Another possibility 
might be that the decrease is connected with a lesser affinity to 
the kidneys, during the latter years, in influenza and other infec- 
tions (a changed genius epidemicus) which is partly contradicted 
by the fact that the nephrites have not decreased in number, as 
has been mentioned. 
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4. 


Treatment of Pneumonia with Shock Doses of 
Sulfathiazol in 688 Cases. 
By 


KNUD WILKEN-JENSEN. 


After PLatr in 1940 had reported the results of his treatmen 
of pneumonic children with one dose of sulfapyridine C. Fripericu- 
SEN in the children’s department of Sundby Hospital (Copenhag 
on the Ist of February 1941 began to treat pneumonia and capill«ry 
bronchitis with sulfathiazol in shock dosage. In the beginning the 
sulfathiazol was administered in a single dose only, but since 
spring of 1942 severer cases were treated with two or more shocks 
according to the patient’s condition. One shock continues to } 
the routine treatment however. Up to the present shock treatment 
has been applied in 638 cases of pneumonia and in 50 cases of 
capillary bronchitis. 


Pneumonia. 


As is evident from Table I, 514 children with pneumonia have 
received one shock, 81 children received 2 shock doses, whereas 
43 children have received 3 or more shocks. The distribution of 
the material appears from the Table. 

The first columns tell their own story. The condition of the 
patient is recorded as I, II or III, I meaning very debile (some 
of the patients being moribund on admission), II, rather debile 
and, III, lighter cases, respectively. The respective figure refers 
to the patient’s condition at the moment the first shock was ad- 
ministered, but it does not always correspond to the extent and 
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TREATMENT OF PNEUMONIA WITH SHOCK DOSES ETC. 


Table I. 


638 cases of pneumonia 


Condition 


Broncho- 
pneumonia 
Pneumonia 

crouposa 

Uncertain 
cases 

3 or more 

Pneumo- 


If | 


4] 2 58] 58] 139 105=59 % 
10 51] 106 ¢ 12 || 98=71144% 
102 | 2 108 269 | ; 5 ||236=73 % 
116 | : 217/250) 514 3 ||439=69 % 


or 
w 


gravity of the pneumonia. A shock dose amounts to 30 cg of sulfa- 

thiazol per kg body-weight, the maximum being 4 g. It is admin- 

istered perorally, stirred up in a little fluid, mostly warm milk, 

with the help of a spoon. Afterwards the child receives a little 

water to rinse its mouth; later, however, it is not allowed to drink 

anything or, at the most, a teaspoonful of water now and then. 

In that way a high sulfathiazol concentration in the blood is 

altained. After the lapse of four hours the patient is allowed to \ 
drink plenty of water in order to wash out the sulfathiazol. In } 
isolated cases only the shock dose was administered by intra/ 
muscular injection, cibazol, sulfathiazol or sulfamethyl-thiodiazol 

(lucosil) being used in those cases. A difference in the effect of 

these two forms of treatment was not observed, but as the injection 

of sulfathiazol in one case gave rise to necrosis, injections were 

resorted to as little as possible. It may happen that a patient 

suffers from vomiting soon after peroral administration of sulfa- 

thiazol, and in such a case the shock is repeated and recorded as 

one shock. In most cases, however, the child readily becomes calm 

or goes to sleep without requiring any sedative, which have,there- 

fore, been given very seldom. 

The children who have received—twe-shock doses generally 
received the second 48 hours after the first. The shortest interval 
between two shocks was 4 hours (for a patient who died), whereas 
the longest interval was six days. Similar intervals hold for the 
patients who received three or more shocks. In order to obtain an 
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easy survey, however, the same group comprises those who during 
their hospital stay developed a new pneumonia, whence the inter- 
vals became longer. 


Pneumococci. 


Pneumococci were demonstrated in 439 patients (69 per cen‘) 
after pharyngeal swab. All the surviving patients were examin d 
on three successive days. I draw attention to this fact, becau 
in 139 patients pneumococci were demonstrated from a sing 
swab only (in 32 per cent of the pneumococco-positive cases). This 
is not due to the disappearance of the pneumococci immediately 
after the commencement of treatment, for we have made the sai 
experience as was made in other quarters that the type may | 
found again several days after the temperature has returned 
normal. 


Secondary effects. 


Of secondary effects of the treatment (see Table II) vomiting 
and rises of temperature are the most frequent, the latter attai- 
ing fairly high degrees without, however, affecting the patients. 
Vomiting rarely is recorded more than once for each of the patients 
mentioned. As secondary effects should be mentioned 18 cases of 
exanthema + 3 dubious cases, 19 cases of microscopic hematuria 
one case of leukopenia, and one case of medicamental agranulo- 
cytosis. All the cases were transitory, requiring no treatment. 


Table II. 
;Bio . Exanthema 18 (+37) 
2 E # 
Agranulocytosis 1 f 2000 WBC 
o—1]} 39 42 59 9 17 \ 380 Leukocytes 
1—2) 38 44 36 8 3 
Pleuritis serosa 19 
ar 
3 9 Pleuritis purulenta 4 
Meningitis serosa 6 
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Complications. 


The most frequent complication was otitis media of which there 
were 130 suppurative cases. Moreover there were 19 cases of serous 
pleurisy, 6 cases of serous meningitis. In 4 cases purulent pleurisy 
developed so that the patients had to be transferred to the surgical 
department. 


Mortality. 


Twenty-one (3.3 per cent) of the 638 children died. This 
number will be accounted for in detail. Ten of the 21 children 
had congenital affections, three of them presenting morbus cordis 
congenita, five were premature, debile children, one of whom even 
had a pulmonary abscess, and two children were mongolian idiots. 
The three children with morbus cordis died within 24 hours after 
admission, and two of the five debile children died 6 and 9 hours 
respectively after admission, one of them died 28 hours after 
admission, another died on the 4th day, and the child with the 
pulmonary abscess died on the 6th day. The mongolian patients 
died 13 and 16 hours respectively after admission. One of the 
remaining eleven children was one day old and had aspiration 
pneumonia; it died after 38 hours. One child who had tetanus 
neonatorum survived 4 days. One child with purulent meningo- 
coccus meningitis died barely 22 hours after admission. One 2 month- 
old child with malign gastro-enteritis died within the first 24 
hours. Two atelectatic children died 12 hours and 13 days res- 
pectively after admission. One child with sepsis died after barely 
18 hours. The last four children were admitted in moribund con- 
dition and died less than 6 hours later. 

Deducting the children who died within 24 hours after admis- 
sion, there are left 7 cases of death, i.e. a mortality of 1.1 per 
cent. Again deducting from these seven cases the three patients 
with congenital affections (two with a.t.n. and congenital debility 
and one with a.t.n. complicated with lung abscess), and one patient 
with tetanus, there are three deaths left, namely, the three under- 
lined cases recorded on Table III. That means to say that the 
lethality amounts to 0.47 per cent. 


K. WILKEN-JENSEN 


Table 
Fatal cases 

A.T.N., Debil. cong. 5 |2/52—3/52—4/52—2/12—4/12| 28h— 6d—9h 
Atelectases pulmon. 2 |2/12--11/12 13d—12h 
Gastroent. ac. malign. 1 11/365 24h 
Meningitis (meningococ.) 1 {3/12 22h 
Mongolismus 13 h— 16h 
Morbus cordis congen. 3 }6/52—1 4/,,—1 8h— 6h-— 24h 
Moribundus 4 |3/12—4/12—4/12—8/12 Oh 
Pneumonia ex aspirat. 1 |1/365 38h 
Sepsis 1 |9/12 48h 
Tetanus neonatorum 1 1/52 4d 


Treatment with one shock. 


On Table IV are recorded the figures indicating how soon aft 
treatment the temperature, the respiration and the pulse ra 
drop. The temperature is measured, respiration and pulse rate a: 
counted until the temperature has dropped below 38°. Afterward 
that is generally done only in the morning and evening, unless th 
patient’s condition is unsatisfactory. Therefore the figures 
particularly those recorded for the pulse rate — are not very precis: 
although they clearly show in what order the functions of th 
organism approach normal. Finally the days of illness are recorded 
for the complicated and the uncomplicated cases as well as th: 
average. 

These figures are fairly high, even considering that the high 
average figures are due to the many different severer or lighte: 
affections which were found during the children’s stay in hospital. 
On reviewing the case-histories, however, it is seen that the days 
of illness for the uncomplicated cases have increased during th: 
war, and this may for obvious reasons be attributed to a circum- 
stance which frequently occurred, namely, that it was difficul! 
to discharge the children on account of the lack of kindergartens 
and créches where they could be looked after, while the parents 
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Table IV. 


514 cases treated with one shock 


Fall of | Fall of Fall of Days Days 
temperat.| respir. pulse without complic. or 
hours hours days complic. | other diseas. 


Days 
average 


14%, 18.3 
14% : 15.6 
1244 16.1 
13% 2 : 16.5 


went to work. In some cases the parents certainly also have desired 
that the child, on discharge, should have regained so much strength 
that, in case of air-alarm or eventual evacuation, it would be able 
to resist chill and fatigue. 

The whole of Table IV applies only to those patients who have 
received one shock. Therefore the average number of days of 
iliness is actually somewhat lower than that recorded for the total 
case-material — even though the difference is slight — for naturally 
only the severer cases have generally required more than one 
shock, 


Discussion. 


If the result of the shock treatment is to be accounted for, 
it is difficult to find cases of patients suitable for comparison. In 
deference to Dr. HESsSELMAN I shall be content with mentioning 
the Danish data which might be taken into consideration as basis 
of comparison, although I am bound to state at once that I have 
not been able to find any really suitable and sufficiently compre- 
hensive material published in Denmark the greatest works originat- 
ing from isolation hospitals. Apart from FRIDERICHSEN & S@BYE’s 
work comprising 59 cases of pneumonia treated with continuous 
dosage of sulfathiazol and with a deathrate of 0, only one case- 
material of 50 has been reported from a non-epidemic ward, namely, 
by VERMEHREN & VERMEHREN who treated the patients with 
continuous peroral administration of alphasol, likewise without any 
deaths. These data comprise fewer children, however, so that they 
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29.3 | 95 
2 31.1 | 23.4 
if 24 | 19.5 | 
11] 27.3 | 21.8 | 
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are not suitable for comparison. From Marselisborg Hospital 
Aarhus two reports have been published, one, by HEINTZELMANN, 
comprising 74 children who were treated with sulfapyridine an 
of whom 12 died, the other, by NrELsEN & Norsy, comprising 137 
children who received sulfathiazol treatment and of whom 5 died. 
From Blegdamshospital in Copenhagen RoELspn has described14() 
sulfathiazol-treated children with pneumonia, nine of whom die: 
From the section for epidemic diseases of Frederiksberg Hospit:! 
NISSEN and co-workers have reported 323 cases altogether, treate | 
with sulfapyridine, sulfamethyl-thiazol, sulfathiazol, lucosil and 
alphasol, eventually combined, and combined with serum, wit) 
twenty deaths. Thus the mortality rate for Aarhus is: 16 an 
3.65 per cent, Blegdamshospital: 6.43, and Frederiksberg: 6.2 px: 
cent, and if all the published cases treated with continuous chemo- 
therapy — also including the two reports without lethal cases 
the mortality rate amounts to 5.87 per cent. In the face of this 
stands the total mortality of 3.3 per cent of the present case- 
material. On examining the previous data in order to deduct thos 
patients who died within 24 hours or of other causes than pneu- 
monia — as far as possible according to the reports — I arrive at 
the following numbers: HEINTZELMANN 6 instead of 12, NIELSEN & 
Norsy 2 instead of 5, RoELSEN 4 instead of 9, NIssEN and co 
workers 7 instead of 20, which gives a reduced mortality of 2.4 
per cent altogether (19 deaths to 783 cases). To this figure corres 
ponds the mortality rate of 0.5 per cent in the children’s depart- 
ment of Sundby Hospital for the cases treated with shock. As to 
mortality the shock therapy thus seems to have the lead, even if 
regard be paid to the disparity of the cases. 


~~” Another essential advantage is the circumstance that the patient 


has to take ’medicine’ once only. That is a great relief for th 
nurses, for it means that the patient gets rest, which can scarcely 
be overrated; nor do nausea and vomitings recur every fourth 
hour or, if they do occur, they are rapidly recovered from. There- 
fore the shock therapy is far easier to carry through in the patient’s 
home, where the physician himself eventually can give the child 
the ’shock’ and the mother take charge of it afterwards unaided 
by a trained nurse. 
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Table V. 
50 cases of bronchitis capillaris. 
Bronch.|| Condition 3or . | Otit. Mors 
ge| | capil 2 more || media 
Age) ber | shock | shocks] tings a) < 24|> 24 
spast. || I | IT |ITl shocks supp. | hours | hours 
lo—1| 43 12 |} 22] 15}6]} 12 21 10 13 9 5 2 
2 5 A) 1 1 1 3 1 4 
3 2 1 1 1 1 1 
50 12 23} 20| 7 14 23 13 14 13 6 2 


Finally, the total shock dosage only amounts to about half 
the quantity of the remedy required for continuous treatment, 
which again implies a reduction of expenses. 


Capillary bronchitis. 


During the 5 years from January 1st 1941 to December 31st 
1945, fifty cases of capillary bronchitis, twelve of which were of 
the severest type: spastic capillary bronchitis, have been treated 
in the same department of Sundby Hospital. Eight (16 per cent) 
of those patients died. Six of these eight children died 2, 6, 8, 
13, 15, and 20 hours respectively after admission; among these 
were two cases of the spastic type, two patients with atelectases, 
and two with emphysema, one of whom was 2 years old. The 
diagnosis was verified by autopsy. One of the two patients who 
survived for more than 24 hours, a 6 week-old atrophic child weigh- 
ing 2.8 kg, suffered from malign gastro-enteritis. Thus there is 
only one case left in which the shock therapy may be said to have 
failed. 

The composition of the material is evident from Table V. The 
treatment consisted of sulfathiazol shock which, in isolated cases, 
was given as intramuscular injection. As is seen, the majority of 
the patients received more than one shock and, besides, strong, 
stimulating treatment with oxedrin, lobeline, adrenalin (in one case 
successfully administered intracardially), and oxygen. In order to 
facilitate expectoration, vapour, ephedrine and ipecacuanha were 
given. As sedatives were used bromisoval, codeine and phenemal. 
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Against spasms was given chloral, against hyperpyrexia, acety!- 
salicylic acid. Finally there were a few patients who receiv: 
saline infusion or transfusion of blood. 

The motive of applying shock dosage with sulfathiazol as trea 
ment of capillary bronchitis is the same as in pneumonia. 


Conclusion. 


The result of the making up of the material confirms the a 
vantages of shock treatment pointed out by FRIDERICHSEN 
SeBYE in 1941. These advantages shall here be counted up in : 
slightly extended form: 

1: It is easier to give one shock dose, eventually repeat it o 
one Of the next days, than to give a dose every 4 hours. 

2: The children get more rest, they are not alarmed when th 
nurse comes, their sleep is not disturbed. 

3: There is less nausea and vomiting. 

4: It saves time in the ward, and the risk of mistakes is reduced 


5: The results are equivalent to or, perhaps, even better than, 


the results- of continuous treatment. 
6: Shock treatment is cheaper than continuous treatment. 
7: It is easy to administer in practice, if the physician is con 


versant with it and eventually can give the child the tablets him- 


self. 
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FROM KRONPRINSESSAN LOVISAS BARNSJUKHUS, STOCKHOLM. MEDICAL DEPT.: 
HEAD: PROFESSOR A. LICHTENSTEIN. 


5. 


Massive Single-Dose Chemotherapy in Pneu- 
monia in Children. 


By 


B. H. HESSELMAN. 


An account is given of 195 cases of pneumonia and broncho- 
penumonia in children from 0—15 years of age, treated in the 
medical wards of Kronprinsessan Lovisas Barnsjukhus during the 
period 1. 3. 1941—1. 7. 1945. 

In all the cases chemotherapy has been given in the form of 
a single massive dose. In 48 cases (24 %) the massive dose treat- 
ment has been supplemented by continuous chemotherapy. Sulpha- 
pyridin, sulphathiazol and sulfadimin have been used. The dosage 
has been 0.3 g per kg body weight for children under 3 years, and 
0.2 g per kg body weight for the others, with 8 g as the maximal dose. 

There have been few complications, and the toxic side-effects 
have been extremely slight. 5.6 % fatal cases are recorded, but if 
those cases are subtracted, where pneumonia has appeared as a 
complication of a serious congenital malformation, the mortality 
is 2.1 %. 

As the massive single-dose treatment is technically easy to 
carry out, gives the patients more rest than does the continuous 
treatment during the period when the illnes is most severe, lessons 
to a considerable degree the work of the hospital personnel, gives 
a result which can be favourably compared with that of continuous 
chemotherapy and gives rise to few complications, this treatment 
can be recommended for pneumonia in children. 

Good results have also been obtained with massive single- 
dose treatment in cases of capillary bronchitis. 

4— Acta pediatrica. Vol. XXXV. 


DISCUSSION 


Discussion On Papers 1—3. 


LicuTENsTEIN: In Stockholm, as elsewhere in Scandinavia and 


in 


other parts of the world, the appearance of an infectious form of acute 


dyspepsia has been observed in recent years — algo nosocomially. 


describing these cases one is faced with the great difficulty of separa 
them from acute cases of dyspepsia of the ordinary, common type 
guard against any of the latter being included, none but cases of 
choleriform type, characterized by more or less acute attacks of vir 
vomiting, serious diarrhoea, considerable loss of weight, obvious sigi 
exsiccation and a lowering of the general condition are being dealt \ 
in the present report. At Crown Princess Lovisa’s Children’s Hos) 
61 such cases were treated in 1945. Of these, 14 had contracted the il] 
at home, 3 in some other hospital and no less than 38 in the Child: 
Hospital itself and 6 within 1—4 days of their discharge. Thus, « 


Cholera Infantum in the General Children’s Hospital. 1860—86 (from Hof 
paper 1887). 


During this time were treated 11,800 infants 3,300 (=27.9 %). of whom 


Number of children Number of children 
Year Total 


Healthy | Dead Healthy | Dead 


1874 9 26 
1875 68 
1876 50 
1877 42 
1878 19 
1879 16 
1880 13 
1881 12 
1882 
1883 
1884 
1885 
1886 


— 


~] 


Total: | 264 


The mortality rate in Cholera Infantum during the whole period 
per cent. 
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1860 6 16 22 | 
1861 13 25 38 | 8s 
1862 9 15 24 ez 
1863 1 17 28 | 54 
1864 11 26 37 | , 
1865 5 34 39 |} 28 
1866 3 11 14 
1867 — 4 4 | 17 
1868 5 15 | 20 } 4 
1869 3 {1 14 | 4 
1870 1 28 29 | 27 
1871 10 36 46 | 
1872 14) 46 60 | 1 
1873 | 17 | 64 81 — | —|- 
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cases 41 were nosocomial. The illness was not of a seasonal charac 
The boys somewhat outnumbered the girls. 14 of the patients were breast- 
fed, 15 partly bottle-, partly breast-fed and 32 exclusively bottle-fed. 

With regard to symptomatology, a characteristic feature was a more 
sub-acute sickening than is usually observed in cases of cholera infantur. 
Vomiting has dominated, in many cases precluding feeding per os, ofien 
for several days. Diarrhoea stools have been loose, sometimes to the point 
of wateriness, sometimes mingled with phlegm, but never with blocd. 
Albuminuria and cylindruria appeared in the majority of the ca 
Relapses often occurred. 

The most striking feature of these cases was their obvious and 
mistakable infectiousness. It was repeatedly observed that the illness 
passed from bed, to bed just like a specific infectious disease, which is i!!u- 
strated by the following diagrams: 

This most remarkable characteristic is strongly suggestive of 
cholera infantum of days gone by as described for instance by von 
HorstTeEN in his excellent treatise »Cholera Infantum in the General Ch 
ren’s Hospital of Stockholm in 1887». Some data from this work appear 
in the following table. 

Obviously we are again, in several instances, up against an infecti 
and probably specific form of intestinal infection of a type that has 
been observed in our country for several decades. 

The causal agent is unknown, possibly a virus. The Americans Light 
and Hodes of the Johns Hopkins Hospital announced in 1943 that they 
had succeeded in isolating from cases of infectious dyspepsia, during 
four different epidemics, a filterable agent which invariably caused diar- 
rhoea in calves and was untraceable in healthy children and calves. Of 
the cases under review only bacteriological tests were made which merely 
elicited the presence of un-specific intestinal bacteria, predominantly 
coli and, in a considerably lesser degree, enterococci and proteus. 

The mortality rate was high — 29.5%. 

An essential feature of the therapy is careful attention to the water- 
albumen- and salt-balance. 

Sulphate preparations and penicillin have had no noticeable effect 
our cases. 

Compulsory notification of cases of infectious acute dyspepsia 
infants is now being enforced in Sweden until further notice. 


C. Fripericusen: Prof. Siwe held that the importance attached to 
acidosis was exaggerated. Acidosis cannot be determined from the secretion 
in the urine but rather by examining the alkali reserve in the blood. A 
therapy directly focused on this we hold to be very important and con- 
clusive as a life-saving factor. Acidosis occurs simultaneously with loss 
of weight, often before diarrhoea has set in. 
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Acidosis and loss of weight are characteristic symptoms in the first 
stages of malignant gastro-enteritis. 

This illness, which with us always started in the maternity wards, has 
an incubation period of six days. Children attacked by this disease very 
often die of atrophy as late as four weeks after the appearance of the first 
symptoms of gastroenteritis. 


Siwe: The alkali reserve in the blood has naturally also been examined 
as a matter of course. As no particular decrease was noticed, I formed 
the opinion that the effect of acidosis was less significant than had been 
earlier assumed. Absence of kidney lesions seems to be indicated by the 
slight increase in Rest-N, quickly receding albuminuria and rapid dis- 
appearance of sediments of a pathological nature. 


RAmmA: Demonstrated a table compiled by Dr. Hetve illustrating the 
frequency of nosocomial infections in the infants’ ward (25 beds) of the 
Children’s Clinic at Helsingfors. 


The department was 100 % overcrowded. 
Mortality from nosocomial diarrhea 16.2 %, 
» » infections of the air-passages 2.9 %. 
The symptoms were identical with those described by NusAs. 
Sulphatiazol and penicillin proved ineffective. 


Gsérue (Copenhagen): In Copenhagen we have had epidemics of 
much the same nature as those observed in Oslo and Stockholm. The 
illness progressed in the main as has already been described. 

The epidemiological picture diverges on one point from that of Oslo 
and Stockholm. As far as I know, there has been no instance in Copen- 
hagen of the illness occurring outside of hospitals, children’s and maternity 
homes or in connection with cases discharged from infected wards. 

There is one question which has given us much food for thought, 
namely the isolation of children who have been exposed to infection. We 
consider that the contagiousness is the same as in morbilli. Several mater- 
nity wards have been infected and there has been no possibility of closing 
them. In the beginning infected infants and those having been exposed 
to infection were isolated individually in wards for older children, but 
comparatively few cases could be dealt with in that way. Later, a special 
ward was established for all infected children, and a quarantine depart- 
ment in the hospital for epidemic diseases for children who had been exposed 
to infection. The latter, comprising 30 beds, proved insufficient, however, 
as a single case of the disease necessitates the closing of entire wards for 
a considerable period. The contagiousness seems to have declined lately, 
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but the problem of isolating effectively both infected children and 1] 
having been exposed to infection is still unsolved, and I should be 
terested to iearn whether experiences elsewhere have been better than m 


Rantasato: The attached statistical table shows that the freque: 
of Pyelitis at the Hospital for Infectious Diseases in Helsinki has |} 
very low, at least from 1937 onwards. The three deaths were all du 
some other co-existent illness. 
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FROM THE MATERNITY HOSPITAL »PRO PATRIA), STOCKHOLM. PHYSICIAN-IN- 
HEAD: DR. BJORN HOLMGREN. 


6. 


The Breast Feeding of Mature Infants during 
the Neonatal Period, and the Influence of 
Some Factors on the Same. 


By 


JUSTUS STROM. 


\s is well known, the loss of weight in newly born infants is 
a perfectly normal condition. When the active breast milk secretion 
has been established after 3—4 days, the infants soon gain in 
weight again. 

There is no doubt, however, that the infant’s loss of weight 
often causes anxiety to the person taking care of it. For this reason, 
it is very common that breast milk from another mother, or not 
infrequently cow’s milk mixtures, are added already in the mater- 
nity hospital. In this manner one tries to prevent the loss of weight, 
but one also hears that this is sometimes considered insufficient, 
and that one aims at reaching the birth weight already before 
the infant leaves the hospital. The existing tables of the calculated 
needs of breast milk during the first days of life, have undoubtedly 
also contributed to the fact that one endeavours to supplement 
the eventual lack with some addition. 

Even though this conception of the nutritional problems of 
infancy is understandable, it is nevertheless not justifiable from 
the pediatric viewpoint. It cannot be unimportant if the infant 
is given additional food, and especially not if this is given by bottle 
as is the usual procedure. The infants suckle less effectively be- 
cause of diminished hunger, and of the fact that the food is thus 
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given to them in a simpler way, than the one generally offe 
by nature. 

For this reason it seems to me to be of value to present | 
results of the nutritional regime, that I have practised for a pei 
of 5 years as consulting pediatrician, firstly to the »Karolin: 
Sjukhuset», and later on the maternity hospital »Pro Patria». I) 
this connection I have endeavoured to analyse some of the fact 
which are of importance to the nursing. ? 


Feeding schedule. 


This investigation only comprises infants weighing more than 2,5 
at birth. Special methods are used in cases of premature children, w! 
will not be given here. These infants are generally sent to special pedia 
departments. This should be done at any rate with children weig! 
less than 2,200 g at birth. Between 2,200 and 2,500 g the same rules « 
usually be applied as to those weighing 2,500—2,700 g. This only m 
that the children are given 6 meals from the beginning. For children we 
ing more than 2,700 g at birth I have prescribed 5 meals. If neede 
change to 6 meals has thereafter been prescribed, as well as a cha 
to the use of both breasts at each feeding. 

Addition of breast milk or cow’s milk mixture has not been permil 
except by doctor’s prescription. It is preferable never to use cow’s milk 
mixture at all. Only very exceptionally a situation arises necessitat 
the administration of anything but breast milk in a maternity hospi 
If the stay in the hospital is not too short, there are nearly always s: 
mothers, who, during the last days of their stay have an abundant milk 
supply, thus enabling one to cope with the situation. The mater! 
hospital should even be able to serve as a provider of breast milk to bri 
milk centres on the presumption that the usual hospitalization per 
reaches some ten days, as is the case in »Pro Patria». Thus this matern 
hospital delivered about 60 liters of breast milk to the centre during 1944 
We were only compelled to apply for some breast milk on one or tw 
occasions, for one or two days. 

Addition of fluid in the form of ordinary water, howeve:, has b 
made according to the following rules. 1. 10 % loss of weight or mor 
2. Conditions with fever in the infant. %. Outstanding dryness (tongu 
lips), restlessness and screaming. 4. Birth weight of 4,000 or more. Th 
quantities have been calculated so that the amount of breast milk 
water in the second day has reached the amount of 30 g x 5, with 
augmentation of 10g each meal pro die. 


1 I wish to extend my deep appreciation to professor GUNNAR DAHLBER( 
Uppsala, for his scrutiny of my statistics. 
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Control of the amount of breast milk. 


in order to be able to follow the feeding of the infants one should not 
be satisfied with noting their weight daily or every other day, as is so 
often done. Every meal should be weighed. This may seem an unneces- 
sarily stringent rule, which would only add to the work of an already 
overworked staff, but, the time saved by reducing the extra feeding of 
the infants to a minimum, is considerable. Thus I have had no complaints 
from the staff once the weighing became part of the routine. On the other 
hand, after some time it was declared that a considerably increased sense 
of security and confidence was achieved concerning the estimation of 
the nutrition of the infant, a fact that was considered a great advantage. 
These mensurations of the breast milk quantities, undoubtedly contribute 
to a much more exact estimation of the additions necessary when leaving 
the hospital. 


Case-material. 


The case-material comprises all living infants with a birth 
weight above 2,500 g born in »Pro Patria» during 1944, excepting 
multiple births, two infants whose mothers were so seriously ill 
(tbe and organic heart disease), that nursing could not be allowed, 
two more infants who were sent to pediatric hospital on the third 


day, and finally 9 infants who were ill. The infants have been 
divided into groups of 144 kg according to their birth weights. 

As is shown by table 1 the total sum of the infants was 1074. 
Most of them fall into the groups 3,001—3,500, and 3,501—4,000, 


Table 1. 


Mothers & in- 


Primiparae Multiparae fants healthy 


Weight groups | Number 


Number} % |Number|} % | Number 


2,501—3,000 62.4 41 37.6 
3,001—3,500 
3,501—4,000 
1,001—4,500 
1,501—5,000 
5,001—5,500 


| 
64 58.7 
| | 235 | 60.7 
210 | 56.6 
| } 86 | 51.2 
12 | 41.4 
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Table 2. 


Loss of weight Supplement Suy 


—_ Day of 
Weight minimum |Num- average 
group Gm. % weight “ % |number| ‘35 
of days| 4a} 


2,501—3,000|222+4+ 6.9 | 7.6+0.25 | 4.7+0.14 24 | 21.8) 6.0 Ss 
3,001—3,500]278+4 4.4 | 8.2+0.13 | 4.9+0.09 48 | 12.2) 3.4 1 
3 501—4,000/304+ 5.0 | 8.4+0.13 | 5.2+0.10 29 | 7.7] 4.2 1 
4,001—4,500/365+ 7.3 | 8.4+0.17 | 5.7+0.18 21 | 12.5) 4.0 
4,501—5,000/449+19.0 | 8.3+0.40 | 5.7+0.43 3 10.3} 5.0 
5,001—5,500|524( + 32.6)]10.2(+.0.67)| 7.2(+-0.66)} 3] - 1.3 


The primiparae constituted 43.9% and the multiparae 56.1 
Here I must point out that I have not used the designation pri 
para in its obstetric sense, but I have regarded the mother fr 
the pediatric viewpoint, thus considering her a primipara if s/ 
has not nursed an infant before. From the viewpoint of this ip- 
vestigation, it would be erroneous to consider all those wome: 
multiparous who have had an abortion earlier. From the tab! 
it is evident that the primiparae are mostly found within 1! 
low weight groups of the infants. 

In the last column the number of cases where both mothe 
and child were perfectly healthy has been recorded. This reco! 
has been made very strictly, so that e.g. mothers with anemi: 
(< 70 % according to Sahli’s method), have not been considered 
healthy. 

‘ The feeding can be judged in two different ways. Usually \ 
primarily consider the result of the feeding, that is the infant's 
weight conditions, but we can also consider the amount of breast 
milk produced. The former method, however, has a difficulty to 


1) Here I wish to point out that in the comparisons made betwee! 
the primi- and multiparae, one should actually compare the same won 
when they had their first baby and when they had their subsequent ones. O1 
may consider the possibility of a selection thus, that the women who ha\ 
had several children are more suitable for the purpose, and that they for thi 
reason also have more milk. It is, however, not likely that this mechanisn 
of selection has any effect worth mentioning, and an attempt to consider i! 
would incur great practical difficulties. 
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cope with in this respect, because of the additions it has been 
necessary to administer for some reason or other. 

Before I proceed to analyse the influence of the separate factors 
further, I wish to present the results of my feeding method within 
the different weight groups in a table. Table 2 shows the maximum, 
absolute and relative weight losses within the groups. As to the 
differences between the procentual weight loses within the groups, 
the one between the groups 2,501—3,000, and 3,501—4,000 is 
statistically probable (0.8 + 0.28 %, ie. more than 2.5 times the 
standard error). Concerning the time of the least weight, the 
difference is statistically established between the groups 3,001— 
3,500, and 4,001—4,500 (0.8 + 0.20 days). 

The lesser weight loss in the lowest weight group, is probably 
due to the fact that a relatively greater amount of infants have 
been given additional breast milk, and that the infants between 
2,501 and 2,700 g have been fed 6 times daily instead of 5. Con- 
cerning the infants in the weight groups 4,001—5,000 g which have 
their weight minimum later, one may perhaps assume that the 
administration of additional liquids has prevented an otherwise 
greater weight loss. The greater weight loss in the heaviest group 
suggests this, but the case-material is too small to draw a definite 
conclusion in this respect. On the whole the infants have at a 
maximum lost a mean of 8 % of their birth weights, by the employ- 
ment of this feeding method. A certain but very slight tendency 
towards increased weight loss, and a later occurrence of the mini- 
mum weight has been established in the heavy weight classes. 

As is known, many factors exert an influence on nursing, and 
it has been my purpose to attempt an analysis of some of the 
most important during the neonatal period. First of all it can 
naturally be established that illness has a deleterious effect on 
nursing. To this I will return presently. 

In normal conditions, i.e. when both mother and child are healthy, 
experience suggests that some factors must be considered of major 
importance. One of these factors in the mother, is whether she is 
primi- or multiparous. Another factor in the mother is her age. 
One has also reasons to assume however, that the degree of develop- 
ment of the infant is of certain importance. One knows that the 
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infants of less than normal weight, i.e. the premature infants, suckle 
less easily the smaller they are. Big infants possess more strength, 
and therefore they empty the breasts more effectively. 

Thus, one must consider these normally active factors when 
one Studies the course of feeding, and when one eventually wants 
to make comparisons, and draw conclusions, from the results 
obtained. One of the first tasks will then be to divide the normal 
maierial in different ways, thereby trying to isolate the different 
factors, and establish their respective importance. 

As has been shown above, the birth weight of the child is of 
relatively small importance to the feeding result, as determined 
by the weight conditions of the infant. This naturally suggests 
that the infants receive increased amounts of breast milk with 
increased weight. To investigate this I have made a correlational 
calculation concerning the total breast milk amount during the 
2nd—7th day, and the birth weight of the infants. 

lhe reason for my choosing this period throughout is, that even though 
the hospitalization period usually lasts ten days, some mothers leave the 
maternity hospital earlier. This is especially so in the case of mothers 
with an abundant milk supply, and thus the investigation would yield 
erroneous results if it comprised a greater number of days. Only 11 mothers 
and infants in the entire case-material have been sent home before the 
eighth day. These 11 cases are naturally not included, as the following 
calculation concerns the amount of breast milk during the 2nd—7th day. 
The first day has not been included, as only occasional meals were given 
on this day, the amounts of which were minimal. From the second day 
onward, the feeding was regular. 

The material for these calculations of breast milk amounts, 
and of the infants’ weights at birth, consists entirely of healthy 
parae, and I have distinguished between primiparae (228), and 
multiparae (380). The mean weight of the primiparae’s babies was 
3,426 + 27.0 g (see table 3), of the multiparae’s 3,636 + 24.6 g 
and the difference thus 210 + 36.5 g, demonstrating the greater 
weights of the infants of the multiparae. The total amount of 
breast milk during the 2—7 day was a mean of 1,090 + 24.1 g 
for the primiparae, and 1,243 + 20.7 g for the multiparae, and 
the difference 153 + 31.7 g. 

The correlational coefficient for the breast milk amount and 
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Total amount of breast milk 2-7 day 


Breast 
milk 
amount 
in Gm. 


— Mult: parae 


1000 <— Primi parae 


25 30 35 ho 45 So birth 
weigh inkg 


----Gverage breast milk amount 
Regressions Lunes 


Fig. 1. 


the infants’ birth weights in primiparae was found to be 0.17 + 
0.06. Consequently the coefficient is practically equal to 3 times 
its standard error, and therefore a correlation is highly probable. 
In the multiparae, the correlational coefficient was 0.13 + 0.05 
and thus more than 2.5 times its standard error. The correlation 
is probable. Fig. 1 illustrates the regression lines of the changes 
of the amounts of breast milk (y) with increasing birth weights of 
the infants (x). For the primiparae the formula y = 0.15 x + 566 
is obtained, and for the multiparae y = 0.11 x + 843. 

From this it is evident that the amount of breast milk increases 
with the birth weight. The stronger infants are able to empty the 
breasts better. This explains, why the difference in the decrease 
of weight between big and small infants, and the different times 
of the weight increase, is relatively inconsiderable. 

It is also evident from fig. 1, however, that the regression lines 
converge with increasing birth weight. The effect of low weight at birth 
is therefore more noticeable in the primiparae than in the multiparace. 
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Total breast milk amount 2-7 day 
Breast 
milk 
amount 
(Gm.) 


7600 


7400 


1200 — Multi parae 


7000 


— Primi parae 


3o 40 years 


----Qverage breast milk amount 
Regressionslines 


Fig. 2. 


How much then, does the amount of breast milk increase when 
the infant’s weight increases 1 kg? In the primiparae the increase 
is 150 g pro kg; calculated in percentage at a weight increase of 
the infant from 3 to 4 kg 14.8 %, and from 4 to 5 kg 12.9 %. In 
the multiparae the corresponding numbers are 110 g, 9.4 % and 
8.6 % respectively. 

As has already been mentioned, another systematically active 
factor concerning breast milk production is probably the age of 
the mother. A correlational calculation concerning the total amount 
of breast milk during the 2nd—7th day, and the age of the mother, 
rendered the correlational coefficient — 0.27 + 0.06 for the primi- 
parae, and — 0.22 + 0.05 for the multiparae. The correlations 
are thus negative, and proved. The formulae for the regression 
of the breast milk (y) with changing age (x), is y = — 20.9x + 
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1,659 for the primiparae, and y = — 18.5 x + 1,852 for the multi- 
parae. In fig. 2 the regression lines and the mean values are repr. - 
sented. 

In the primiparae an age difference of 10 years corresponi's 
to an alteration in the amount of breast milk of 209 g. The 20 y: 
old should have a calculated mean amount of 1,241 g, the 30 y: 
old 1,032, and the 40 year old 823 g, the reduction from 20- 
years of age being 16.8 %, and from 30—40 years 20.3 %. In t 
multiparae the 10-year difference is 185 g, the 20 year old having 
a mean of 1,482 g of breast milk, the 30 year old 1,297 g, and 
the 40 year old 1,112 g. The diminuition from 20—30 years of 
age is 12.5%, and from 30—40 years 14.3 %. Thus it can be 
seen that the age is of much greater importance to the primiparae 
than to the multiparae. Relatively seen, the unfavourable influence 
for the primiparae also becomes more and more accentuated with 
increasing age (the reduction of the amount of breast milk is 4.3 » 
greater than for the multiparae at a change of age from 20—30 
years, and 6 % greater at a change from 30—40 years of ave). 

Thus the capacity of the mammary glands to develop thi 
secreting function is diminished with increasing age. One is perhaps 
tempted to assume that a certain degree of disuse atrophy is the 
cause of this condition. A slower action of the secreting properties 
of the cells is, however, probably of essential importance. This is 
supported by the fact that the equalizing of the breast milk amount 
in primi- and multiparae is already established during the neonatal 
period (see below). 

What then is the importance of the mother being primi- or mulli- 
para. From table 3 it is evident that the infants of the primiparae 
lose a mean of 8.4 + 0.17 %. of their birth weight, and those of 
the multiparae 7.9 + 0.12 %. The difference is 0.5 + 0.20 %, and 
it is statistically probable. The difference is further proved by the 
fact that the infants of the primiparae have received additional 
breast milk in greater amounts than those of the multiparae (11.7 
and 6.8 % respectively). Further it will be noticed, that the primi- 
parae are 5.6 years younger than the multiparae, which still furthe 
proves the difference. The day of minimum weight, however, 
is the same, (5.2 days). 
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Thus the infants of the primiparae are apparently worse off 
than those of the multiparae. This is also evident from the amounts 
of breast milk, as has been mentioned above. The total amount 
in the primiparae reached a mean of 1,090 + 24.1, and that of 
the multiparae 1,243 + 20.7, the difference being 153 + 31.7 g, 
an thus statistically significant. Thus the primiparae of this case- 
material have had 12.3 % less breast milk than the multiparae. - 

hese figures, however, do not exactly correspond to the differ- 
ence of breast milk amount in primi- and multiparae, because the 
infants birth weight, and the mothers age, are factors of consider- 
able importance, as has been shown above. In the data used the 
primiparae were an average of 5.6 years younger than the multi- 
parae, and their infants an average of 210 g lighter. 

in addition must be considered the fact that the change of the 
fants birth weight and the mothers age have a stronger influence 
on the breast milk secretion in the primiparous. It must therefore 
be inferred, that the difference in the amount of breast milk in 
primiparae and multiparae is a factor that is to a certain extent 
variable. 

lo give an approximate opinion of how great the difference 
is, an average case can be chosen, e.g. in both cases a 30 year old 
mother, and an infant with a birth weight of 3,500 g. With a basis 
of the average values of the amounts of breast milk, that I have 
obtained under the circumstances given in this case-material, one 
can calculate that the primiparae should have a breast milk amount 


74 2.7 
( 1.090 + — x 150-- — > 
| 1000 7 10 ~* 209 = 1,045 g, and the multi 
2.9 
parace 1,243 x 110 +- To x 185 = 1,282 g. The primi- 


parae has 237 g less, corresponding to 18.5 %. That means that 
« multipara has about the same amount of breast milk as a primi- 
para who is 10 years younger. 

It is also of interest to see, how the breast milk secretion in 
primi- and multiparae varies day by day during the neonatal period. 
lhis is presented in table 4 and figure 3. The breast milk amount 
of the primiparous is less than that of the multiparous throughout. 
The differences are statistically established from the 2nd-—5th 
pediatrica. Va. XXXV. 
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Table 4. 
Healthy 
Breast milk amount in Gm. for each day. 
Percentage | 7 
Day Primiparae Multiparae Difference breast milk 
primipara: 
2 1941.4 27+1.4 8+2.0 40 
3 78+3.6 106-+43.4 28+45.0 26 
172+5.3 213+44.7 41+7.1 19 
5 244+5.8 274+44.6 30+7.4 11 
6 294+46.0 31244.7 1647.6 5 
7 313 +6.2 332 45.0 19+8.0 6 
8 328+6.4 347+5.0 19+8.1 5 


day, but not thereafter, and they diminish rapidly from ab 


40 %—5 %. Thus it seems that the difference present between 
primi- and the multiparous, is mostly that the secretion commen 
more slowly in the latter. As has been shown before, age is of grea‘ or 
importance to the primiparae than to the multiparae. The ca 
of this is probably that age still further hinders the secretion of 
the mammary glands. It is not within the scope of this investi 
tion to answer the question whether there is a difference in | 
respect also later on during nursing, but it nevertheless sugg: 


that the difference is not so great later on. Here one must als 


observe the factor which reduces the real difference between tl 
primi- and multiparae of these data, and that is the age (the forni: 


5.6 years younger). 


It is, of course, interesting to see how imperfect health or illnes 
in the mothers affects feeding results. In this respect I have divid: 


the material into 5 groups (see table 3). 
1. Mothers with anemia (Hb. according to Sahli < 70 %) 


2. Mothers with albuminuria (including all cases where allu 


minuria has been encountered at and after parturition). 
3. Mothers with resorption fever (only cases with 38° 1 
more during 3 days). 
4, Mothers showing other illnessess (acute infections of the uppe! 
respiratory passages, trombosis, lymphangitis mammae etc.). 
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Breast milk amount per day 


Breast 
milk 
inom 
i 
200 
100} 
oF + %F  @ day 
Primiparue 
Multcparae 
Fig. 3. 


5. Mothers delivered with forceps. Ill mothers are excluded. 
This group comprises mothers who were delivered with forceps 
because of retarded delivery (primary weakness of labour). One 
can assume here that the general condition of the mother became 
worse, and also that the infants could be affected by the lengthy 
delivery terminated with the aid of forceps. 

If one regards the feeding results within these different groups 
in relation to the infants birth weights (table 3), nothing can be 
deduced with certainty. There are no positive differences shown 
relating to greatest loss of weight or loss of weight on the 8th day 
and no certain differences as to the day of least weight, even 
if the percentage weight losses are somewhat greater in the infants 
of the sick mothers than in those of the healthy ones. The loss of 
weight in the infants of mothers with resorption fever and of 
infants delivered with forceps (9—9.3 %) is especially noticeable. 
One must, however, also consider here the additional food which 
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Table 3. 
Differences 
between milk amounts in healthy and sick motherson 2nd—7th day. 
Healthy 
Albuminu- Resorption- Other mothers 
ria fever diseases delivere: 
with 
Primiparae 

Quantity ..| —82+45.6 | —82+64.2 |—222+-60.8 —154+56.8) 217-8 
—7.5 7.5 20.4 | 19.9 

Multiparae 
Quantity +40+39.6 | —82+62.4|—84 + 133.2 138-.75.9| (—344 
y +3.2 —6.6 —6.8 | (—27.7 


lessens the dissimilarities. Thus, the infants of sick mothers h 
received a greater amount of additional food. 

Now if one wants to apply the second rule for the judgm 
of feeding results, i.e. the amount of breast milk, one must fi 
of course, divide the case-material into primi- and multipa: 
But this is not enough, as the other two factors, the infant’s bi 
weight and the mother’s age, also must be considered in a « 
parison between the group of healthy mothers and the diffe: 
groups of sick mothers. These two factors are of great importan 
as has been shown. In table 3 the mothers’ ages and the infa: 
birth weights are represented as mean values. 

The amount of breast milk is estimated from the total amo 
during the 2—7 day (table 5), and is also shown by a graph ( 
4—-7). 


If we first analyse the conditions in anaemia, we find from 


table 5, that the primiparae with anaemia had 82 +- 45.6 g les 


than the healthy ones, whereas the multiparae with anaemia 
40 +- 39.6 g more than the healthy ones. None of these differe: 
is statistically certain. There is no noteworthy difference betw 
the anaemic and healthy groups relating to the mother’s ag 
the infant’s birth weight. 

In the cases of albuminuria we find that the primipara 
well as the multiparae had somewhat smaller quantities (82 + 6 
and 82 + 62.4 g respectively) but no statistical difference ca: 
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proved. Here too, the mother’s age and the infant’s birth weight 
are of no account. 

Mothers with resorption fever, the group being limited as here 
(on!v cases with 38°C or more during 3 days), show a more advanced 
condition of disease. In the cases of primiparous mothers, which 
ary rather numerous (44), we also find a definite difference in the 
amount of breast milk (222 + 60.8 g). The average age of the 
mothers, however, in the resorption fever group is 1.3 years higher 
and consequently the breast milk amount should already be smaller, 


1.3 
on account of this according to the calculations above TT x 209 = 


27.2 g. Even if the difference be diminished by this sum, it is 
still ascertainable. To this can be added that in this group the 
infants’ birth weights are greater than those of infants of healthy 
mothers, which should increase the amount of breast milk. Primi- 
parae with resorption fever consequently have less milk. 

\s to the multiparae the case-material is small. The difference 
in the amount of breast milk amount in mothers with resorption 
fever and healthy mothers is insignificant. 

The group comprising other illnessess is of course a heterogeneous 
one. The primiparae among these, however, show a smaller breast 
milk amount (154 + 56.8 g), and the difference is practically statis- 
tically established. This stands even if the mother’s age and the 
infant’s birth weight are taken into consideration, as the effects 
of these factors practically counterbalance one another (decrease 
27.2 g increase 24.8 g). 

Multiparae with other illnesses also show a smaller breast milk 
amount than the healthy ones (138 + 75.9). The difference is, 
however, not even probable in a statistical sense. 

Finally we have healthy mothers delivered with forceps. Sixteen 
primiparae comprise this group. They had 217 + 87.1 g that is 
to say 19.9 % less breast milk than those who were not delivered 
with forceps. The difference is probable, but if corrected with 
consideration of the mother’s age it will be diminished by = x 
209 g = 91.9 g and is then no longer probable. A larger case- 
material would most probably yield another result. 
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On the other hand, if all mothers delivered with forceps ( 
are taken as one unit, the difference will be 276 + 54.3 ¢ and t 
remains valid also after correction on account of age. 

Healthy multiparae delivered with forceps numbered only 
These too had a considerably smaller amount of breast milk t! 
those delivered in a normal way. 

In figures 4 to 7 we find the daily breast milk am: u 
registered, and if we compare the curves of different group: 
illnessess with the one for healthy mothers, a notable tende: 
presents itself. We find that the curves follow each other aln 
persistently, implying that the difference which exists is leve! 
more and more as the days pass. The difference in breast 1 
amount, taken in percentage, decreases. The state of illness 
a delaying influence on the commencement of the secretion 
breast milk. 

In summing up, two essential results of. the investigation: 
the effects of illnesses on nursing are apparent. 

Firstly a relatively severe state of illness is required if il is 
influence the secretional properties of the mammary glands. Ane: 
and albuminuria are thus, in the widest sense of the word. 
practically no importance. Only such conditions as for exan 
resorption fever (relatively pronounced cases with 38°C or m 
during 3 days) lower the breast milk amount, as well as ot 
illnessess (infective diseases, local affections of the mammary gla: 
etc.) of more or less the same degree of malignity. 

The other interesting fact is that the influence of illness is 
much more perceptible in the breast milk secretion of primipua: 
The analysis above of the results in the different groups of dise« 
has shown this and one glance at table 5 is enough to see t! 
such is the case. The decrease in percentage of the breast 1 
amount is consistently greater in primiparae. 

The special position of the primiparae is once again accentua! 
Even normally they have a considerably smaller breast 


amount (in this material estimated to 18.5 % during the 2—7 


in mothers of 30 years of age, the infant’s birth weight b 
3,500 g). In proportion to the infants birth weight we find sma! 
quantities than in the multiparae, as the infant’s birth wei 
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is lowered. Besides the age of the mother has a much more un- 
favourable influence in primiparae than in multiparae. Finally 
diseases are of greater importance in primiparae. 

The explanation of this we find in the fact the mammary glands 
are undeveloped in the primiparae. The secretory function of the 
ithelial cells is to be taken into use for the first time. The cells 
have to undergo a certain differentiation which takes more time 
in primiparae than in multiparae where it is more easily 
accomplished. Factors which have a negative effect on this process, 
such as the lesser weight of the infant, greater age and different 
conditions of illness in the mother, have an effect which is more 
pronounced in primiparae. All this goes to show why the diffi- 
cullies are great at the commencement of nursing in the case of primi- 
parae, being not only due to the fact that they are primiparae but also 
fo the fact that the unfavourable factors which influence nursing 
always have a greater effect on primiparae than on multiparae. 

The only factor among those which are of importance in con- 
nection with nursing which we can influence, is the mother’s age. 
If 2 woman gives birth to her first child at a comparatively early 
ave, then this factor is of so great importance to the secretion of 
breast milk, that the influence of other unfavourable factors, such 
as the low weight of the infant or possible diseases of the mother, 
are of less importance. Multiparae have, owing to the fact that 
they are such, a much better start and unfavourable factors, such 


as age and disease, are of less importance. 

This investigation elucidates a general biological factor of great 
importance. A pregnancy at a relatively early age is, as experience 
shows, favourable from an obstetric point of view. The same thing 
applies, as has been shown here, to the functioning of the mammary 
glands. From a general physiological point of view an early pre- 
gnancy is therefore desirable. Taking a wide view, therefore, 
society should support early marriages and the generation of 
children at a comparatively early age. 

Finally I wish to illustrate the result of the feeding, at the removal 
jrom the maternity hospital, with a table (table 6). It may seem 
apparent from the figures given above that a large number of 
infants received an additional quantity of milk at the maternity 
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Table 6. 


The result of the feeding at the removal from the maternity hospital. 


Breast fed in- Breast fed 
fants + breast To 
sam | trom other | | Infants Arti 
non mother or breast hospital sai 
milk centre 
Num-| ,, Num- o, |Num-| 4, |Num-| 4, | Num- 
ber ber ber ber ber 
1,091 | 1,011 | 92.6 20 1.9 14] 1.3] 45 11) 1 | 0 


hospital, but this is not the case. Some infants needed an additio; 
quantity only during the first days, others, on the other har 
have been given it even on the last day but then the feeding |! 
proceeded so well that further additional quantities have not bi 
needed. It also happens, however, that additional quantities ha 
had to be prescribed for infants which have not received th 
during their stay at the maternity hospital. 

The data given in the table are based upon the situation 


the time when the infants were discharged from the hospit:! 


When doing this I have registered the feeding of each infant in | 
ledger for maternity hospitals prescribed by the Board of Heal! 
The registration has been made simply by putting Roman figu 
in the margin: I. breast fed infants; II. a) breast fed infants giv 
an Supplementary quantity of breast milk from another mot) 


or from the breastmilk centre, b) breast fed infants sent to peii- 


atrical hospitals for »drawing up» of the breast, c) breast fed infant! 


given a supplementary quantity cow’s milk mixture; III. infayts 


not fed by the mother; a) breast milk + cow’s milk mixture, ! 
infants fed artificially. 


) 


The sum total of children in this table does not tally with the 
number of infants which are comprised in the investigation, as 
all infants with a birth weight exceding 2,500 are included, that 
is infants of multiparae and infants with diseases. Among the 
infants discharged 92.6 % have been entirely breastfed, 1.9 %, 
have been given the mother’s milk + breast milk of other origin. 
altogether, therefore, 94.5 % have been given nothing but breast- 


b 
{ 
ly 
| 
i 
b 
be 
W: 
in 


THE BREAST FEEDING OF MATURE INFANTS DURING THE ETC. rf 


milk. 1.3 % of the children have been sent to pediatrical hospitals 
for »drawing up» of the breast and 4.1 % have been prescribed 
mixed feeding. Only 1 infant has been fed entirely artificially on 
account of open tuberculosis in the mother and the fact that 
efforts to acquire breast-milk from other sources were vain. I 
think that the result can be said to be satisfactory. 

it appears to me to be of importance that a registration such 
as this one, of the feeding of the infant, be made at our maternity 
spitals. In that way one would be able to form an idea of how 
the infants are taken care of at these institutions. It should also 
be obligatory to enter a short summary of the feeding results in 
the annals. In such a way one would also obtain an official acknow- 
leigement of the fact that it is not only the mothers but also the 
infants that require careful medical attendance at our maternity 


hospitals. 


Summary. 


1. The case-material comprises 1,074 infants, with a birth 
weight of more than 2,500g. 43.9 % of the mothers were primi- 
parae, and 56.1 % were multiparae. 

2. With the feeding method used, the infants lost a mean of 8 % 
of their birth weights. A slight tendency towards increased weight 
loss, and a later occurrance of the minimum weight has been 
established in the heavy weight classes. 

3. A probable correlation both for primi- and multiparae could 
be established between the infants’ birth weights and the total 
breast milk amount during the 2—7 day. The decrease of the 
breast milk amount parallel to the infant’s decrease of birth weight 
was greater in the case of the primiparae than the multiparae. 

4. Certain negative correlation was established between the 
age of the mother and the breast milk amount during the 2—7 
day. In the primiparae an age difference of 10 years corresponded 
to an alteration of the breast milk amount of about 17—20 %, 
in the multiparae 12—15 %. The tendency towards a less amount 
of breast milk in increasing age was greater in the primiparae than 
in the multiparae. 
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5. The infants of the healthy primiparae lost 0.5 + 0.20 % m« 
of their birth weight than those of the multiparae, even thou 
the primiparae were an average of 5.6 years younger, and thou 
their infants had received additional food to a greater exte) 
The primiparae in this case-material had a 12.3 % less amount 
breast milk than the multiparae. However, if this is transfer 
on a similar basis, this difference becomes much greater, e.g. 
the case of 30 year old mothers and infants with a birth weig 
of 3,500 g the difference is 18.5 %. 

6. Deficient health and illness of the mothers only has an 
fluence on the secretion of the mammary glands when the illn 
is of a relatively serious nature. Anaemia and albuminuria in | 
broad sense of the word were practically speaking only of vi 
slight influence. Relatively serious resorption fever and ot! 
diseases of comparable seriousness, however, diminished the bre: 
milk amount. The mothers, on whom forceps delivery had be: 
performed also had less breast milk, but the difference, in t! 
caSe-material could not be proved. The influence of disease 
throughout greater in the case of the primiparous than the mu! 
parous women. 

7. Conditions applying to the primiparae are particularly noti 
able throughout. They have already normally a consideral 
smaller amount of breast milk, and all the factors that influen 
the latter negatively, such as low birth weight of the infan' 
advanced age of the mother, and diseases of the mother hav 
considerably greater influence in the case of the primiparac 

8. The difference in the amount of breast milk between tly 
primi- and the multiparae is equalized relatively rapidly, so that 
the differences are small already one week after the delivery. This 
is the case no matter whether the mother is healthy or ill. T! 
particular conditions of the primiparae must be caused by a slowe: 
development of the secretional properties of the mammary glan( 
a process that is also influenced in a higher degree by unfavoural) 
factors than the corresponding one of the multiparae. This is pro! 
ably related to the fact that the first differentiation of the 
to their milk producing function is more comprehensive than | 


later ones. 


| 


dt 


abi 


tals 


BREAST FEEDING OF MATURE INFANTS DURING THE ETC. 


9. Our only possible way of improving feeding results during 

neonatal period, is to work for pregnancy at a relatively early 

. The birth of the first child while the mother is young is favour- 
from the biological viewpoint. 


10. The feeding result at the release from the maternity hospi- 
showed that 92.6% of the infants could be sent home as purely 


breastfed children. 


res 


11. Registration of the feeding of infants ought to be introduced 
our maternity hospitals, and a short summary of the feeding 
Its into the annual reports. 
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FROM THE MEDICAL DEPARTMENT, THE CHILDREN’S HOSPITAL GOTHENBI 
(SWEDEN). 


Infant Mortality in Sweden and in Gothenburz 
during recent times. 


By 
Y. AKERREN. 


Table I gives the figures for infant mortality in Sweden fro 
and including the 5-year period 1906/1910 up to and includiny 
the 4-year period 1941/44 (the figures for 1945 are not yet avail- 
able). The rate at which the mortality has fallen during this period 
is shown in table 2, where the height of the pillars indicates t 
difference in infant mortality between the adjacent 5-year perio: 

It is of especial interest to note that infant mortality great 
decreased, and at an accelerated rate, after 1930. The favoural 
development after 1935, and above all after 1940, will probab)! 
be very largely connected with the extension and intensification 
of preventive child welfare, from which an overwhelming majori\; 
of infants have benefited during recent years. To a certain ext 


Table 1. 


Infant mortality in Sweden from and including 1906/10 up to and in 
ding 1941/44. 
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Table 2. 
0/ 
/00 10.9 
70 
8.8 
7.5 
6.3 
6.0 
2.9 
5 
2.3 


Difference in infantile mortality in Sweden between the consecutive 5-year 
periods. The last pillar indicates the difference between the 4-year period 
1941/44 and the 5-year period 1936/40. 


also the increasing facilities for the care of sick children has played 
a part. Finally, it is of interest to note that infant mortality con- 
tinued to fall greatly, in spite of the considerable increase in the 
birth-rate recorded from and including 1941. 

Table III. shows the infant mortality figures for Gothenburg 
during the years 1936/45. The 5-year period 1941/45 has a lower 
mortality figure than the period 1936/40. If the figures for the 
individual years from and including 1943 are considered, it is 
found that no further tendency towards a reduction of infant 
mortality can be traced. The figures have become stabilized on a 
level which is somewhat higher than that for the especially favour- 
able years 1941 and 1942. From the point of view of vital statistics, 
the number of children born in one year in Gothenburg constitutes 
such a small group that no great weight should be attached to 
slight differences in the mortality as between the different years. 
They may very well be due to chance circumstances. Nevertheless, 
I considered it to be of interest to try to analyse more closely the 
infant mortality during the last 10 years. The results are shown 
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Table I11. 
Infant mortality in Géteborg 1936/45. 
| Year Number of | Number of Infant mortality 
live births deaths per 1,000 
1936 3351 116 34.6 
37 3658 109 29.8 | 
38 4041 138 34.2 30.8 | 
39 4288 130 30.3 
410 4302 111 25.8 
41 4200 103 24.5 
42 4947 106 21.4 
13 5651 154 op 26.4 | 
44 6021 171 28.4 $28.2 
15° 6333 183 28.9 | 


in table IV. Here the deaths are distributed over early deaths 
comprising the deaths up to and including the age of 7 days an 
other deaths before the age of 1 year. The table shows that 1 
tendency towards an increase in mortality after the new-bor 
period can be proved. The small variations in mortality after (| 
new-born period met with during the years 1941—45 will in a 
probability be fortuitous, and they are very small. No tendenc 


towards a deterioration can be discovered within this group oi} 


infant deaths. 

Conditions appear somewhat different within the category o 
early deaths. Here, as in table III, it is found that the years 1943/4: 
show less favourable mortality figures throughout than the imnx 
diately preceding years. Thus, the 3-year period 1943/45 exhibit 
throughout higher figures of carly deaths than the whole 5-yea 
period 1936/40. Thus, it can undoubtedly be said that there ha: 
been a certain tendency towards an increase in early mortality 
in Gothenburg during the last 3 years. 

It appears from the tables that, of the total infant mortality i 
Gothenburg during recent years, fully 60 % must be ascribed |: 
early deaths. Infant mortality and its future development wil 
therefore be greatly influenced by the success of the campaing 
against early mortality. 
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Table IV. 
Number of Early deaths Deaths be- | Mortality 8— 
| Year deaths before | (before 7 days) | tween 8 and} 365 days per 
| 7 days per 1,000 365 days 1,000 
| 1936 56 16.7 60 17.9 
37 50 13.7 59 16.1 
| 38 84 20.8 16.9 54 13.4 13.9 
39 75 17.5 55 12.8 
10 67 15.6 44 10.2 
54 12.9 49 11.7 
42 61 12.3 15 9.1 
13 93 61 10.8 10.4 
44 104 17.3717.7 67 11.1 
45 122 19.3 61 9.6 


In Sweden, as in a number of comparable countries, early 
mortality has recently shown a tendency to increase. After a 
minimum around the 5-year period 1916/20, it rose slowly. but 
uninterruptedly up to the 5-year period 1936/40, when it culminated 
in a figure for early mortality of nearly 19 per thousand. The 
decline in infant mortality met with at the same time thus took 
place in spite of a rising early mortality. 

For the period after 1940, only the figures for the years 1941 
and 1942 are available at present. They are extremely low in 
comparison with those of the preceding years. Thus, the figure 
for 1941 is 16.5 per thousand, and that for 1942 is 14.5 per 
thousand. The great reduction in infant mortality in Sweden 
from and including 1941 is thus partly a result of a declining early 
mortality. It is probably still too early to express an opinion as 
to whether the decline in early mortality which was recorded 
for the years 1941 and 1942 is fortuitous or not. It is of interest 
that at the same time the figures for stillborn infants exhibited 
a great tendency to fall — earlier, from and including the 5-year 
period 1921/25, the latter had shown a rise parallel to the rising 
early mortality, which culminated during the 5-year period 1936/40. 
One of the causes of the decrease in early mortality and stillborn 
infants after 1940 is probably the preventive care of mothers, 
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which began to develop rapidly during this period. The measure 
for the economic support of the less favourably situated expectan 
mothers, which were carried into effect during the same period 
may also be assumed to have contributed towards the favourab! 
tendency in development. 

In view of the general tendency in development in Sweden, 
conditions in Gothenburg, with the recent stationary or eve) 
increasing early mortality during recent years, are somewha 
remarkable. The medical and social-medical conditions which ar 
of the greatest importance for early mortality will be as follows 
1) the care of expectant mothers during pregnancy, 2) car 
during confinement, 3) the care of the new-born children. In thes 
respects conditions in Gothenburg appear to be favourable. It may 
be calculated that at least 85 % of all child-bearing women ii, 
Gothenburg have received preventive care which can be considered 
to satisfy modern claims. About 95 % of all the confinements i: 
the town take place in public nursing establishments under th: 
superintendence of well-qualified, specially trained doctors. From 
and including the later part of the year 1939, regular pediatri: 
consultative activities have been initiated in the maternity wards 
Since the same time all premature children have been nursed in a 
special ward within the maternity ward. This department is unde: 
pediatric superintendence. To the extent that it is necessary, 
cases of illness in the new-born, other than those connected with 
the prematurity, can receive care at the children’s hospital in 
Gothenburg. Thus, in spite of the apparently favourable conditions, 
the tendency in development as regards early mortality during 
recent years in Gothenburg has not been particularly encouraging. 
This indicates that the campaign against early mortality is non 
too easy. 

As a result of these observations I have planned a detailed 
continuous investigation into early mortality and stillborn cases 
in Gothenburg. Our intention is to try to analyse during a suffi- 
ciently long period, at least 2—3 years, from the obstetrical, 
pediatric, pathological-anatomical and social points of view, all 
the confinements which result in the birth of a stillborn child or 
a child which dies in the period immediately after birth. 
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The Care, in Sweden, of Polish Infants born in 
concentration camps. 


By 


BERTIL ROOS & BIRGER WAHLSTROM. 


At the time of the German collapse in the Spring of the year 
1945, Sweden had, as is well known, an opportunity to take care 
of some of the victims of concentration camps. As the result of 
Count Bernadotte’s action over 20,000 prisoners from concentra- 
tion camps were transferred to Sweden through the Swedish Red 
Cross during the months of April and May, the majority in a 
poor general condition and many of them seriously affected by 
starvation, disease and other privations. During the last week of 
June and in the month of July something like a further 10,000 
displaced persons were taken care of, half of them being bed-ridden 
invalids. Of these 30,000 so-called repatriands who, through the 
agency of the Red Cross or UNRRA, could be offered a refuge in 
Sweden, something like 1 % were children. Amongst the children 
who were liberated or released from concentration camps, there 
were also a number of infants. Since these infant cases are very 
likely unique from various points of view, we thought it might be 
of interest to mention them briefly to the Nordic pediatricians 
gathered here. 

Of the authors, one (Roos) had chiefly been. in charge of the 
organisation for taking care of the people, and the other (WaHL- 
STROM) was responsible for care and nursing of the children during 
their early stay in Sweden. 


BERTIL ROOS & BIRGER WAHLSTROM 


The account concerns 43 Polish infants, born in the conce 
tration camp at Ravensbriick, to the north of Berlin. Approx 
mately at the time of the fall of Berlin they accompanied th: 
mothers by the last Red Cross transport from Ravensbriick 1» 
Sweden. The children and the mothers filled two of the exped - 
tion’s omnibuses. Some Polish women far advanced in pregnan 
accompanied them, and one child was born in the course of t 
journey through Germany in one of the *buses. In one case a wom 
who had lost her own child had taken charge of another infan , 
whose mother had died. After a troublesome and laborious journey 
through northern Germany, they reached the Danish frontier, ar. 
the journey through Denmark was then continued by railwa 
The children arrived at Malmé6 in the evening of April 28 by tie 
ferry from Copenhagen. As it was almost, or practically impossil 
to maintain any contact between the Red Cross transports ‘1 
Germany and Denmark, we received the first news of there being 
children amongst the refugees, when the ferry was half-way acros.. 
We did not find out that infants, and seriously sick infants, h: 
to be taken care of, until the ferry had arrived. 

We realized at once that the children were in need of immedia 
and qualified care and attention. The children’s hospitals in Malmé 
and Lund were fully occupied, and it was impossible to find any 
other hospitals on the spur of the moment. The only possibilil, 
was to place both mothers and children temporarily in a school- 
building, which had been got ready for housing adults. A special 
and separate part of the school was selected, viz. a_largish 
schoolroom was turned into a nursery, and the mothers had to 
live in two others. The most immediate necessities for the care 
of the children were procured. Through local aid organisations, 
children’s cots with bedding, infants clothing etc.; and a suitable 
staff were recruited. The children could now have a closer examina- 
tion, and it was found that the majority were in a more or less ad- 
ranced stage of malnutrition, many of them also suffering froim 
diarrhoea and strongly disseminated skin-diseases. Through th: 
kindness of the head doctors in charge it was made possible 
during the first few days to remove il of the most serious cases 
to the children’s hospitals in Malm6é and Lund. Six of these died 
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wiiiin a few days, and the cause of death in these cases was 
malnutrition together with infections of various kinds. 

Proper nursing had also to be organised for the other children. 
On inspecting the new children’s section at Landskrona it was found 
that it had only recently been completed and was about to be 
opened. The section was also placed at our disposal by the county 
auihorities’ hospital administration. After the equipment had been 
supplemented in some respects, and a staff provided, the children 
were moved from the temporary camp to the children’s section at 
Laudskrona. This was on May 3rd, 4% days after arrival in Sweden. 
The children’s section, which has officially 25 beds, was able to 
accomodate 36 infants, and to this were later on transferred the 
survivors of those children who had previously been quartered at 
the hospitals in Malm6é and Lund. The ward was also used for 
two Polish refugee children born in Sweden and in need of nursing. 
Later on other sick refugee children were also taken into this 
section. The last Polish infants were not discharged until the month 
of December, 1945. The mothers of refugee children were living in 
temporary premises within the hospital grounds, and this facili- 
tated the nursing of the children. 

A mothers’ home was established in a villa in the town of Lands- 
krona, and as soon as the condition of the children permitted, 
mother and child were transferred to the mothers’ home. This 
housed something like 20 mothers and the same number of children. 
Some were later on transferred to a similar home in the southern 
part of the county of Smaland. 

‘On arrival in Sweden both children and mothers were carefully 
examined. Inter alia the mothers were X-rayed, but only in one 
case was a suspicion of tb. harboured, and this seemed remark- 
able in view of the high frequency of thc amongst other groups 
of adults from the concentration camps. After 2 months, renewed 
X-ray pictures of the mothers were taken for the sake of safety 
From these the first th-changes in two of the mothers at the 
mothers’ home were discovered. Fortunately, none of the children 
in the home had had time to become infected. 

Apart from the previously mentioned infants who died of mal- 
nutrition, two died of tb miliaris, 22 and 90 days respectively 


Table I. 
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Children who were only breast-fed, or chiefly so. 


(d=days, w = weeks, mo=months). 


Weight after stay in | 
E| & | 
“| 
1} w | 3,560 4.200 Healthy but scabies 
2} m.| w | 3,220] 3,420] 3,800 » » » 
3} m.| 3% mo} 4,720 5,400 » » » 
4|m.|}3 mo} 3,300] 3,500 6,500 |Mother tbe, child C: 
mettevacc. 
5} f.|2 w | 2,610] 2,900] 3,400 | 4,600 
6 2%w | 2,810] 3,020 | 3,600 
7} f.|5 w | 2,460 | 2,560 | 3,150 | 3,900 | 4,850 |Mantoux pus. X-ray 
pulm: 0 
8if.|6 w 3,200 | 3,480 | 4,000 | 4,650 
f.|6 w | 3,300] 3,460 | 3,800 | 4,400 | 5,200 
10] | 2,500 | 2,730 | 3,000 | 3,250 | 4,400 |Abscesses, pyodermia 
11} f. | 5 w | 3,200] 3,600} 4,000 | 5,300 
12} m.| 5% w | 3,300 | 3,430 | 3,600 | 4,600 Enterocolitis 
13} w | 3,790} 4,000 | 4,700 | 5,600 
14} f. | 6 w | 2,700] 2,850 | 3,280 4,000 Congenital stridor. di 
thesis exsud. 
15} m.|} w | 3,100] 2,850! 3,200} 4,300 Abscesses 
16) f. | 7 w | 2,960] 3,200] 4,100 | 5,200 
17|f.|7 w | 2,680 3,500 | 4,200 | 5,300 |Mantoux. pos. X-ray 
pulm: 0 
18] f. | 8 w | 2,800] 3,000 | 3,400} 4,600 
19, f. | 8 w | 3,310] 3,500] 3,980 | 5,200 Mantoux pos. X-ra 
pulm: 0 
20} m.| 2% mo} 4,930 | 5,000 | 5,400 


after arrival in Sweden. A synopsis of the 8 cases which terminated 
in death, is given in Table III. 

35 children survived. One mother had died on arrival in 
Sweden. In addition, as stated, there were 2 Polish children who 
were born in Sweden; one of them the day after the mother’s 
arrival (this child was premature, with a weight of about 4 pd 
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Table II. 
Children fed only artificially. 


Weight after stay in 
= = Sweden 
|Z 25 3 3 a Remarks 
< En Ea NE | me 
pe 
f. }10 d | 2,420.) 2,680 | 2,800 | 3,500 
| 22) f. | 5 w | 2,480 | 2,700 | 3,200 | 4,300 
| 23] m. w |2,100 | 2,200} 2,400 | 3,200 | 4,400 |V. O. C. congen 
24) m.| 17 d | 3,400 3,500 | 3,600 | 4,600 | 4,700 |Encephalitis, dyspepsia 
25) m. w |2,770 | 3,050 | 3,300 | 4,000 | 4,650 |Dyspepsia 
| 26] 4 w 2,950 3,200 | 3,600 | 4,000 Carriers of diphteria 
bacill. 
5 w |2,200 | 2,600/ 2,900 | 3,800 Otit. supp.+of diphte- 
ria bacill. 


28] f. | 5 w |2,160 | 2,200 | 2,160 | 2,900 | 4,000 |Bronchitis. Meningitis 
(pneumococci) + peri- 
ostitis (salmonella). 
29) f. | 5%w)}2,150 | 1,980} 2,400 | 3,300} 4,280 
30} m.|} 6 w | 2,500 2,700 | 2,900 | 3,900 | 4,800 |Bronchit. Abscesses. 
V. O. C. congen. 

31) f. | 7 w | 2,500 2,700 | 3,000 | 3,800 | 5,400 |Meningitis (pneumo- 


cocci) 
32} m.| 8 w | 2,990 3,100 | 3,500 | 4,300 | 5,000 |Osteomyelitis of tibia 
33) f. | 7 w | 2,310 2,550 | 3,000 | 4,100 Enterocolitis 
| 34] m.|2mo 3v} 2,640 | 2,610 | 3,200 Dyspepsia 
| 35] f. |} 3 w |4,080 | 4,300] 4,850 Osteomyelitis of tibia 


at birth) the other was born fully one month later and weighed 
then about 6 pd. 

20 children were brought up exclusively or nearly exclusively, 
by given breast from their respective mothers. These children are 
given in Table I. 9 children were given a high percentage of 
mother’s milk together with artificial food. The remaining children 
received only artificial food. Citric acid milk was used, diluted 
mixtures to start with, but soon undiluted was given. All the 
mothers and children were also given AD-Vitamines and C-Vita- 
mines. A synopsis of the children who were given artificial 
nourishment, wholly or principally, is mentioned in Table II. 
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Table III. 
Children dead after arrival in Sweden. 
mee on Weight | Death after 
Nr sex a on arrival stay in Cause of death 
Susden in Sweden Sweden 
36 m. 6 w. 2,525 1 day Malnutrition 
(Inan. extrem.)-+ broncho- 
pneumonia 
37 f. 2%moj} 2,050 2 days -»— 
38 f. 3 w. 1,720 2 days + bronchitis 
capillaris 
39 m. 5 w. 2,230 2 days »— + bronchitis 
40 f. 5 Ww. 8 days — 
41 m. 6 w. 18 days » 
42 m. 2 mo 22 days |tbe. miliaris 
43 f. 2m>?!/ 2,000 90 days |tbe. miliaris 


All the children except 3 suffered during the first few day 
from typical hunger-passages, and were more or less under weig]! 
(see the tables) and in a high degree of dehydration. All t! 
children were, on arrival, suffering from scabies and disseminate: 
intertriginous changes. It was not until after repeated scabi 
courses for both children and mothers simultaneously, that th 
children were free from skin-disease. At the beginning all th: 
children suffered from ordinary rhinopharyngitis. 

Amongst the surviving children there occurred also the follow 
ing more remarkable diseases: 


Encephlitis (with increased albumen in liquor and trifling | 


increase of cells): 1 case. Meningitis (pneumococcal type) 2 cases 
of which one developed pronounced hydrocephalus. Osteomyelitis 
2 cases (caused by salmonella, paratyphus C, with localisation in 
the tibia in both cases, which healed gradually without leaving 
any injury). Vitium organicum cordis congenitum + dystrophia 
2 cases. Bearers of diphtheria bacilli: 2 children together with 
their mothers; free from bacilli after 2—3 months. 

The mothers supplied in the course of conversation, in turn 
and through an interpreter, information about the social condi 


ti 
tic 


88 

be 

st 

be 

t] 

he 

tl 

di 

t] 

hac 
Wo 

nul 

she 
a I 

eve 

sta 

foo 

ha 

ho 

tio 

de 

ll 


THE CARE, IN SWEDEN, OF POLISH INFANTS BORN ETC. 89 


tions not only prior but also during captivity, and of the condi- 
tions in the concentration camp at Ravensbriick, (some had also 
ben to Auswitz). The following information is given from these 
staiement: 

9 mothers were of the ages 30—36 years, of these 8 married 
ore their captivity. 7 of these had previously 1—3 children. 
1 \,other was 18 years old, the remaining ones 20 to 25 years, 
the majority 20 to 22 years. 

With one exception the women may be considered as having 
couceived at home. All except one had been removed from their 
hemes in the neighbourhood of Warsa at the end of August — 
the beginning of September, 1944. They had first been put to 
digging, the erection of airports and ammunition works, etc. and 
then in the majority of cases 2 to 3 months before parturition 
they were taken to the collective camp at Ravensbriick. A few 
had gone there 2—3 weeks before and two of them had obtained 
work at a factory until their water broke just before parturition. 

The average weight of the mothers on arrival in Sweden was 
50 kilos. Some few bore marks of illtreatment. By far the greater 
number were in comparatively good condition, compared with 
other refugees who arrived simultaneously from concentration 
camps. But these mothers had been there for a comparatively 
short time, about 8—9 months. 

During their stay at Ravensbriick at 4 or 5 in the morning, 
a roll-call took place and then both pregnant women and mothers, 
even those who had just recently given birth to a child, had to 
stand barefooted on cement floors, dressed only in their under- 
clothing, until 7 a.m., when they were given some soup. As to the 
food, this seems to have been the same as in other camps, which 
has often been discussed, so we will not discuss this futher. 

On parturition the women were taken to a so-called »revir»- 
hospital block: there were 24 of these in the camp with accomoda- 
tion for 30 to 40 persons in each. Both women and men (the latter 
described as medical men) assisted at parturition. No suturing 
in the case of perineal defects or sphincter ruptures in the mother, 
ever took place. Nor was any narcosis given, of course. After 24 
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hours the new mother had to get up and go and take the ch !d 
with her to one of the barracks. 300 lived in each barracks, wi'h 
two mothers and their children in each cubicle. Every nighi a 
few children died, usually 10 to 12 each night. 2 kettles of warm 
water once a week were handed out which were to be used ‘> 
cleaning and it had to be sufficient for all the mothers. Clothiig 
for the children was obtained during the~ last few months, wh n 
the regulations were not quite so severe, by exchanging the bre id 
(which was distributed once every day) for old clothes from the 
stores. »One got quite a good deal for one week’s bread ratio’, 

As far as is known, these are the only infants that have co vie 
from a concentration camp. The mothers relate that at 2-3 
months their milk as a rule left them. From the camp kitchen 
they received so-called »schleim» (sludge) for the children; they 
never got to know how this was prepared. But all who were /:d 
on it soon suffered from diarrhoea, their bellies swelled, and after 
a short time they died. The mothers never saw any children over 
the age of 4 months in the camp (if a child was still alive thn, 
a couple of women informed us, it was killed). 4—5 months afte 
parturition the women were removed, the remaining mothers 
never discovered where. 

(Following the lecture a film of the children’s arrival in Sweden, 
and some photos showing various periods of the children’s stay 
in Sweden were shown.) 
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Mental injuries due to hospitalization or 
custody in children’s homes. 


By 


G. KLACKENBERG. 


Published in Sv. Lakartidningen nr 45/1946. The following is merely a 
short résumé.) 


Neurotic symptoms and difficult behaviour sometimes appear 
in children following their stay in hospital or a children’s home 
and the condition may subsequently be aggravated through an 
unjudicious attitude on the part of the parents. The author illu- 
strates his thesis with cases exhibiting tics, anxiety states, enuresis 
and enkopresis, retarded speech, excessive masturbation, aggres- 
siveness, etc. The reason for the disturbance is sought in the fact 
that the child’s dependence on its environment, especially the 
mother, is founded on emotional rather than intellectual reactions 
at the age of 1—3 years and that the feeling of forlornness and 
exposure experienced by the child becomes a dominant factor. 
Frightening and painful examinations and courses of treatment 
are of course contributory factors in the causation of anxiety 
states. 

Careful selection of the cases sent to hospital at this age is 
recommended as a prophylactic measure. Moreover, the reception 
and treatment at the hospital should be less routine-bound and 
tinged with more human tenderness, and the parents should be 
instructed how to treat with understanding and love such disturb- 
ances of behaviour and clinging ways as may have developed in 
the child during its absence from home. 
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Child Welfare Work in Denmark. 


Lecture introducing the film »The Future of the New Generatior.. 


By 


AAGE BOJESEN. 
Chief Physician to the Child Welfare Centres of Denmark. 


I am grateful to be given the opportunity of showing, at t! 
8th. Nordic pediatric congress, a film about child welfare wor 
in Denmark; the film was initiated by the group within the Dani: 
Child Welfare Committee which works especially for the kind 
gartens. By means of this film I hope to show my Nordic colle: 
gues what is being done in Denmark for our children at the centr 
for the care of infants, in créches, day homes, kindergarten 
places for children’s playtime, etc. 

The film was entitled »The Future of the New Generation 
because we were of opinion that the preventive care of litt! 
children is a link in the comprehensive prophylactic work doi 
so that the children may grow up healthy in both body and mind 
We try to give the child a fair start by caring for it from its birth 
at the centres for the care of infants, when they are quite smal! 
in créches and in day nurseries. When the Children are olde: 
there are the kindergartens, day nurseries and places where the) 
may spend their playtime, so that the child is not left alone, and 
by visting the day nurseries and clubs may avoid the bad influence: 
of playing in the streets and in the yards between the big houses 
in town. 
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Moreover, it is very important that child welfare work should 
help the housewife by looking after the children while the mother 
is at work; thus the committee is helping in the maintenance of 
the home. 

In Denmark there are 60 day nurseries for infants with 2027 
cois, 327 kindergartens with room for 15977 children and 75 places 
for children’s playtime with room for 4562 children. 

There is a great deficiency of preventive institutions, not least 
in Copenhagen, where it is impossible to receive all the children 
who apply. 

The preventive institutions for the protection of children are 
nearly all initiated privately, by friendly societies. The earliest 
institutions for the care of infants were started in 1908 by the 
Parochial United District Nursing Institutions as a part of the 
fight against infant mortality; the first créche was started in 1822 
in Copenhagen; kindergartens and day nurseries were started in 
1850 in accordance with the Frébel principles on the bringing-up 
of children, and the first home for children in their playtime hours 
was started at Odense in 1804. 

At the present time both the state, the boroughs and the urban 
districts have stepped in to help with subsidies, and by the statute 
of 29th of June 1945 financial assistance was given to the kinder- 
gartens and creches, amounting to 30 % of their annual expenditure 
and in cases where the local authorities give a subsidy of 30 % 
the state gives a further 10 %. 

There are thus now far better conditions for kindergartens 
and creches than there were previously. 

There are those who are of the opinion that by putting the 
children into preventive institutions the parents’ responsibility is 
lessened. But that is not the case at all. For, besides looking after 
the children while the mother is at work, an attempt is made to 
co-operate with the parents by meetings of and for them to start 
summer colonies for the children, and so on. 

Thus it is of the utmost significance that the daily work at the 
preventive institutions be performed by skilful and fullytrained 
‘women, and in the homes and clubs for children in their playtime 
hours perhaps by men as well. 
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For this training there are in Denmark 5, trainingschools cr 
high-schools, where the pupils are given a 2-year training in ord+r 
to be a teacher in a kindergarten. 

Unfortunately a quite insufficient number of kindergart« 
teachers are trained each year, which is one of the reasons why 
we dare not start as many preventive child welfare institutions as 
are needed, since it is essential that their assistants as well as the 
teachers themselves be fully-trained kindergarten teachers, b.- 
cause, among other things, pedagogic training is of decisive in - 
portance for the running of, and work in, any preventive institutio:.. 

In this film it is therefore attempted to give an impression o! 
the training of the would-be kindergarten teachers. 

The film shows, at the beginning, the work at a centre fo: 
the care of babies and in order to give an idea of this prophylacti 
work I will merely state that the parochial district nursing ij 
Copenhagen have 36 centres for the care of infants with 45 physi- 
cians, 22 of whom are trained children’s doctors, the rest are assis- 
tants with training in pediatrics. 

During the last year 70 % of the Copenhagen children hay 
been to the centres during their first year, and there have been in: 
all 38069 conslutations at the 36 centres. 

In the town of Greater Copenhagen there are 44 centres fo: 
the care of babies but only a few centres in the remainder of th 
country. 

The centres are in close co-operation with the »health nurses» 
who work in the homes but who also visit the centres which wer 
originally advisory centres for nursing mothers; now they are also 
chield welfare centres where the children have 4 examinations 
during their first year. 

Furthermore, the film shows pictures from the old créche stair- 
case where the children used to sit on the stairs under the eye of 
the »créche-mother». Then it shows pictures from of the work o! 
the late Miss Anna Wolff; who was a pioneer in kindergarten 
work; teaching in the slums. 

Besides the training of would-be kindergarten teachers the 
film shows a doctor’s examination and a dentist’s work in a kinder- 


garten. 
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there are pictures from large, modern institutions with both 
creches, kindergartens and playtime homes, and there are pictures 
fror: small institutions with about 50 children, and from one of 
the emergency kindergartens instituted during the war as an eme- 
gency measure on account of lack of room, and also pictures that 
show under what unhealthy and bad conditions thousands of 
children are living in the slums of the city. 

some typical child welfare institutions in the provinces are 
shown — creches, kindergartens and playtime homes, and you 
will see what splendid child welfare work is being done in the 
Danish provincial towns. 

fhe film ends with a small colour film showing Her Royal High- 
ness Crownprincess Ingrid and the two little princesses Margrethe 
and Benedicte at the Castle of Graasten in Slesvig. 

Crown Princess Ingrid feels the most lively interest in the 
Children’s welfare work in Denmark, which the Princess shows 
in many ways, not least by being protectress of the Children’s 
Welfare Committee, a big institution which works for the initia- 
tion and development of preventive institutions, especially in new 
buildings. 

I do hope that the congress members, when they have seen 
this film, will have received an idea of what is done i Denmark 
for the children by the children’s welfare institutions as part of 
the work to help the rising generation in Denmark. 


Discussion on Paper 6—10: 


Leppo: Preventive care of children in Finland. 

Considerable progress in child welfare has been recorded in Finland 
during the last two decades. Credit is due to the Mannerheim League for 
Child Welfare, the Chairman of its Executive Committee, Prof. YuLpp6, 
and the societies »Mjélkdroppen» and »Folkhalsan i Svenska Finland» for 
having, in the main, promoted this development. Already before the so- 
called »winter campaign» in 1939—40, about 140 child welfare centres 
had been established, mainly on the initiative of these societies. In 1921 
the Mannerheim League founded a Child Welfare Institute, the »Children’s 
Castles in Helsingfors, which has played an important part in the organi- 
zation of child welfare work on modern lines in our country. 

As a result of the improvement in the standard of nursing and better 
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hygienic conditions, the infant mortality has decreased by one hal 
relation to the figure registered at the beginning of the century. ' 
improvement was slower, however, than in the other Scandinavian c 
tries. In 1937 the infant mortality in Finland was 69 per thousand 

born children and Finland ranked as No. 11 among the 30 states of Eur 

The war which has now come to an end revealed considerable « 
ciencies in the care of children, especially in rural districts. Since 19 
service of travelling Child Welfare centres, working in specially equi; 
cars, has been in operation. This work was initiated by the Finland .R 
Inc. and was later taken over by the Mannerheim League. About 100 
children have been examined by the medical attendants of this ser 
who have been able to record a large percentage of anemia and rac} 
cases, Chiefly due to faulty nursing and ignorance. Improper food du: 
war-time conditions also accounted for the prevalence of these ailm¢ 
Thanks to the consultative work of the Child Welfare centres during 
war, the use of cod liver oil and vitamin D has become widely spread 
advanced stages of these illnesses are now rarely met with. 

The past years of walfare have brought about an acute realizatio: 
the necessity of promoting public health and especially child welfar 
our country. The State was moved to take an interest in these probli 
and on July 1st, 1944, three laws were passed which had an import 
bearing on the care of children in particular. These were 1) the law enjoii 
rural and municipal communities to maintain child and maternity wel 
centres, 2) the law providing for a service of midwives in every rural 
municipal district, and 3) the law ensuring the maintenance of rural 


municipal Public Health nurses. The first law stipulated that within five 


years from its institution, i.e. by 1949, every township, small urban 
ministrative unit and rural district should have established at least 
child and maternity welfare centre. The State shoulders the costs of jou 


eys undertaken in the course of duty and the remuneration of medic: 
attendance calculated on the number of consultative office hours ai 


the number of cases attended to, and also provides 3/4 of the foundati 
funds. The local communities stand for the remainder of the costs 


the end of 1945 there were 367 central consultative stations in our countr) 


permanently established in their own set of rooms, and 473 so-cal! 
auxiliary stations working in temporary offices. We have thus at pres 


altogether 840 consultative offices in Finland, employing 330 doctors ai 


about 600 Public Health nurses. 


The State Medical Board has prepared health-cards and modelinstrw 


tions for use in the Child Welfare centres. The Mannerheim Leagu: 
now planning the issue, in collaboration with the State Medical Boa: 


is 
d 


of a series of new leaflets containing advice in child-welfare matters, 
which will be distributed to all stations, together with correspondi! 
instructions. 
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The infant mortality has diminished somewhat in the last few years in 
spite of the war. This decrease is no doubt due to the recent intensified 
work aiming at the establishment of a system of advisory centres. The 
infant mortality figure for 1945 was 63. 

Child welfare work in Finland has made a good start and we can with 
confidence look forward to favourable results in the future. 


Strom: Since 1938, when State-organized child welfare work was 
initiated in Sweden, the preventive care of mothers and children has 
progressed rapidly, even during the years of the war. The organization was 
completed in 1945 throughout the country. In 1944, the last year for 
which complete statistics are available 55 % of the mothers, 79 % of the 
infants, 47 % of the 1—2 year old and 11 % of the 2—7 year old were 
examined. In Stockholm and Halsingborg the organization has been 
extended to include all children under school-age. Free travelling for 
doctors, midwives, nurses, and the members of the public concerned, has 
lately been introduced and free treatment with preventive medicines was 
already adopted at an earlier stage. 

For a more detailed exposé see »Nordisk Medicin» 1946. 


Rinvik: In connection with Dr. Strom’s lecture and Dr. LEppo’s 
account of Child Welfare work in Finland during the war, Dr. Rinvik pointed 
out that due attention should also be paid to the quality of the mother’s 
milk. An often recurring wartime experience in Norway was that even 
full-term infants who were exclusively breast-fed did not thrive and put 
on weight properly, although the diet of the mothers should have ensured 
a sufficient milk supply. Signs of rickets were even observed in those 
cases and, as a result, cod liver oil was given to the infants from the age 
of four weeks, besides breast-milk. 
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Factors influencing the risk of complications 
in scarlet fever. 


By 


NILS FAXEN. 


In about 17,000 cases (the scarlet fever cases at the hospi 
for contagious diseases in Gothenburg 1918—1943) the riskfigu: 
for the common complications have been computed during t! 
first five weeks of the disease. The risk of developing otitis is 
its height in the first week; lymphadenitis and nephritis, how 
ever, in the third week. The risk of developing a new exanthen 
does not decrease during the first five weeks. 

To this material the cases during the years 1944 and 1945 
have been added (total number about 19,000 cases) and the i 
fluence of season, various epidemics and the number of patien 
in the wards (the number of patients in proportion to the numbv: 
of beds reserved for scarlet fever) has been studied. The season 
variations were very small and no statistically significant diffe: 
ences could be found. The epidemics in 1927—1945 showed f: 
greater risk-figures for nearly all complications than the othe 
epidemics and the periods without epidemics. A large number of 
patients in the vards seems to increase the risks of the developmeii! 
of lymphadenitis and nephritis. 

The results of the investigation will be published fully later i: 
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12. 


On the Prognosis of reumatic fever. 


By 


ERIK G. JACOBSSON. 


[he author has made a follow-up examination of 689 cases, 
who previously had been treated for rheumatic fever in the Child- 
rens’ Hospital of Gothenburg in the years 1922—1940. It was 
noted that the number of chorea minor cases (as a primary mani- 
festation of the rheumatic fever) show a decrease towards the 
end of this period. The number of more severe cases of rheumatic 
fever also seems to decrease to a certain extent during these 
years though this could not be proved to be statistically signi- 
ficant. An analysis of the primary mortality and the total morta- 
lity up to the year 1945 shows a clear and obvious decrease 
of the total number of lethal cases as well as those taken in the 
percentage of all rheumatic fever cases. The probable cause of 
this improvment of prognosis is considered to be, except for a 
possible change of genius epidemicus, a very distinct and statistic- 
ally almost significant tendency in recent years to hospitalize 
children in an earlier stage of the disease than was done in previous 
times, 

This investigations will be published more fully in Acta Paedi- 
atrica, Vol. XXXIII. Suppl. VII 
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13. 


Antistreptolysin titer and Sedimentation rate 
in Polyarthritis and Endocarditis in Childhood. 


By 


RURIK THELIN. 


Haemolythic streptococci form, as is well-known, toxins, one 
of which is streptolysin. This is an antigen producing an antibody, 
antistreptolysin, which was first shown by the Englishman Todd 
in 1932, who has also worked out a method of measuring anti- 
streptolysintiter (Asl) in serum. Also, Todds standard serum is 
used all over the world. The quantity of antistreptolysin in serum 
is expressed in antistreptolysin units and such a unit is equal to 
1/20000 of Todds standard serum. The number of antistreptolysin 
units is called antistreptolysin titer (Asl). 

Many bacteriologists have since then examined As] in different 
diseases, among others CoBuRN in America, and here in Scandi- 
navia the Dane KaLBak and the Swede WinBLap. The latter two 
have inter alia made investigations relating to acute polyarthritis 
in adults and they have also fixed the normal value at 200 units. 

As haemolythic streptococci probably belong to the most videly 
spread human bacteria, one vould expect to find an increased 
Asl in a large number of patients of any average case-material. 
Ka.Bak found, however in patients of all kinds aged 11—80 years 


ae Asl increase of 6 % only whereas in an age-group of 0—20 


ars Asl was increased in 16 % of the cases. KALBAk points out 
that this confirms the clinical experience that streptococe diseases 
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are most common among children and young people. KALBAK and 
WINBLAD are of the opinion that an increased titer shows that( 
an infection of haemolythic streptococci is in progress or has 
existed a short time previously. Repeated increased values indicate 
that the infection is still in progress, which is possible without 
any clinical symptoms being visible. Declining values indicate that 
the infection is decreasing or has disappeared. \ 

In this way it is possible to get a certain idea of the activity — al 
of the infection. In acute rheumatic polyartritis WinBLAp foun 
increased Asl in about 85 % of the cases. Sometimes there was a 
high titer even at the beginning of the rheumatic attack, which 
is supposed to be due to the fact that in most cases the patient 
has had an angina or other infection 2—3 weeks before. In some 
cases the titer was instead quite normal or moderately increased 
for 1—3 weeks. In the relation between Asl and sedimentation a 
certain parallelism was found. Nevertheless the sedimentation was 
nearly always at its highest even in the first days, whereas the 
antistreptolysine could at the same time as mentioned, be low. 
On the other hand the sedimentation sank in a shorter time and_ 
the antistreptolysine could be high for several months. It is ) 
generally held that the risk for a recurrence is not over until the \ 
titer tends towards normal values. — 

During the last year we have, in the Pediatric Clinic of Lund, 
examined a number of cases of acute polyarthritis and endo- 
carditis showing Asl as well as sedimentation, and the results 
obtained are the same as in the adult case-material mentioned 
above. 

The patients, aged 4—13 years, show all, with only one exep- 
tion, typical symptoms of polyarthritis and all show signs of 
endocarditis. Most of them have had some infection, 1—3 weeks 
before falling ill, some of them recurrent anginas. 

In most cases the titer is moderately increased with values 
up to 300—500 during the first week after the onset of the illness, 
whereafter it increases strongly for 1—3 weeks, in one case up to 
3000. For another 2—4 weeks it then declines to about 400, remain- 
ing constant for some weeks or months, before sinking to a normal 
level. The sedimentation, which is a microsedimentation according 
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ito LaNpDAu, decreases rather rapidly after the beginning of the 


disease and is already normal after 3—5 weeks. 

In some cases the As] is high, even at the beginning of t): 
polyarthritis, (700—1000 units) and can then rise further, befure 
it goes down to about 400. In these cases the sedimentation a'so 
went down in a few weeks. In other cases the titer was the whe 
time about 500, before finally dropping to normal. In all ca:es 
increased As] was found for several weeks after the sedimentation 
had become normal. As yet the examinations extend over to 
short a period to allow definite conclusions to be drawn from the:. 


fas 


However, As] seems to be a valuable adjunct to other exami 
tions of acute polyarthritis and endocarditis even in child 
Increased values indicate that a streptococcus infection is goiig 

\ on or has recently been in progress, and one gets a certain idva 
of the virulence of the infection as well as of the natural immunii) 
“~of the body. Also for the diagnosis As] seems to be valuable. Thus 
if only insignificant symptoms of endocarditis are visible and 1 
joint lesions, then high values of titer, especially repeated ones, 
indicate a rheumatic genesis. Low values, however, do not exclu 


_such a genesis. 


Even if sedimentation, temperature, electrocardiogram and 
physiological tindings seem to indicate that polyarthritis and endo- 
carditis are healing or already healed, it is probably advisable io 
be very careful during the convalescence, if the As] remains hig 

“One of our cases had 4 low sedimentations and a normal electro- 
cardiogram and temperature and would have been allowed to }y 
up if As] had not been so high as 1100. After a month the patient! 
got a recurrence of his polyarthritis. This may possible indicat: 
that Asl is not without importance as a prognostic aid in forming 
a right opinion of rheumatic polyarthritis and endocarditis in 
childhood. 


Discussion on Paper No. 11—13. 


Bos.en: I wish to thank Dr. Fax&n for his paper. In this connecti 
I should like to draw attention to Dr. Jersitp’s account of results obtained 
with penicillin, which is even now being laid before the Congress in Goth: 
burg. 


A 
\ 
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Dr. JersiLp has treated 60 scarlatina patients subcutaneously at the 
Bl-gdam Hospital in Copenhagen with 60—100,000 units of penicillin, 
ai:ninistered three times in 24 hours for a period of 6 days (0.3 cm? 1°%o 
adrenalin 5 cm* physiological salt water + Penicillin). After this period 
the patients were removed to a »clean» ward. 

Of the 60 patients thus treated 59 were free from streptococci when 
discharged (4 weeks later). One had hemolytic streptococci of type C. 

Three days after the beginning of treatment 54 of the patients were 
already streptococcus-negative. After 6 days 58 were streptococcus- 
n-gative and 2 were positive. None of the patients thus treated developed 
any complications. 

For the sake of comparison Dr. JErsitp also treated 60 scarlatina 
p.lients with sulphanilamid; when discharged at the end of four weeks, 
34 of these were streptococcus-positive and 9 were negative (7 were not 
examined). 26 of these cases were of a complicated nature, 34 escaped 
complications. 

Moreover, Dr. Jersitp treated a group of 18 scarlatina patients with 
the above described Penicillin doses for three days After 3—4 days all 
the patients were streptococcus-negative, but on the 5th day four were 
gain positive, after two weeks 11 and after three weeks 13. When dis- 
charged after four weeks half of the patients were positive. 7 of the 18 
patients suffered from complications. 

The above seems to indicate that the hospital stay could be reduced 
to 8—10 days by means of a six-day treatment with the dose tested by 
Dr JERSILD. 


Fax&n: At the Hospital for Infectious Diseases in Gothenburg an 
investigation into the use of penicillin treatment for scarlatina is being 
carried out under the supervision of TuuLrn (Lund). Streptococcus-free 
patients undergoing after-treatment have been removed to a »clean» ward. 
Very few complications seem to set in in this ward. 


Faxkn: It might be contended that risk-figures should have been used 
in the computations instead of percentage mortality figures. 


Jacossson: I merely wish to point out that the follow-up examinations 
were performed four years after the primary onset of the illness At that 
time most of the deaths had occurred, as shown by the blockdiagram, 
and the comparison of the curve for ihe primary :nortality with that for 
the total mortality thus ought. to be fairly adequate. 


Pium: Referred to KAuBak’s accounts of the Streptococcusagglu- 
tinin reaction observed in investigations carried out by him. The 
reaction proved to be positive in cases of Chr. Polyarthritis and negative 
in Febris rheumatica, whereas the position was reversed as regards the 
Antistreptolysin reactions. 


FROM THE SOLHEM HOSPITAL, BORAS, (SWEDEN.) 
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A summary of 100 treated cases of tuberculous 
coxitis. 


By 


WALTER RISINGER. 


100 cases of tuberculous coxitis have been considered in rel: 
tion to statistics. Tuberculosis of the hip-joint appears to be near]; 
as frequent as spondylitis and represents half the affections of th: 
hip-joint. The diagrams showing the commencement of illness and 
the admission to hospital show a considerable difference becaus: 
of difficulties in diagnosis, and a long period of waiting before 
admission. The maximum age for the commencement of the illness 
appears to be 7 years, the same result as SorReEx obtained in hi: 
statistics of 1000 cases. The source of infection has been discovered 
in 41 cases: in 38 cases it was found to be inside the family, and 
in 3 outside. 

8 cases have been followed up from erythema nodosum to th: 
first local symptoms and gave an average incubation period of 
1% years, 29 cases have no pulmonary processes, 53 have tuber 
culosis of the hilus, 3 pleurisy and 3 pulmonary tuberculosis. 

Traumatic genesis is proved in 17 cases. 

Isolated tuberculosis of the capsule and the synovial membran 
is uncommon, 

The process usually develops foci in caput, the neck and 
acetabulum until acetabular protrusion. 

The average time at hospital is 2 years, but may be 6—10 
years. 
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The patient must be symptom-free 5 years to be declared sound 
and still that long period does not give a guarantee against recurring 
abscesses. 

General light and open-air treatment are important and so 
are school attendance and diverting work. 

Local treatment in plaster in a good position is necessary as 
a rule, The joint becomes anchylotic after 1—2 years and then 
the patient is given a bandage of plaster and later on of leather 
for walking. 

Anchylosis can be obtained surgically by extra-articular or 
intra-articular arthrodesis. The latter means joint resection. By 
the extra-articular arthrodesis trochanter is connected with the 
epiacetabular part of os ilium with a bone-graft from tibia, femur 
or os ilium or an artificial os purum graft with surrounding os 


novum. 
A bad position often makes osteotomy necessary and the sub- 
trochanteric method has been preferred. 


60 cases have been subjected to surgical treatment: 14 extra- 
articular and 2 intra-articular operations, 20 extirpations of fistulae 
and abscesses and 23 osteotomies. 


15. 


Die Tuberkulosefrekvenz nach exsudatioen 
Pleuritis bei Kindern. 
Von 


H. H. NATHORST. 


Es wurden 595 Kinder im Alter von 1—6 Jahren, die we 
Pleuritis exsudativa wahrend den Jahren 1922—1938 hospitalis 
waren, nachuntersucht. Die Beobachtungszeit lag zwischen 5- 
Jahren. 


1. Das Risiko an Pleuritis exsudativa zu erkranken ist gréss: 


fiir Knaben als fiir Madchen. Die Wahrscheinlichkeit fiir Made! 
in Géteborg an Pleuritis exsudativa zu erkranken ist 6 °/9), wahr: 
sie fiir Knaben 9.3°/,), betragt, wobei dieser Unterschied statisti 
sichergestellt werden konnte. . 

2. Von 460 an Pleuritis exsudativa erkrankten Kindern wur: 
die Réntgenfilme durch einen R6éntgenologen und den Verfas 
durchgesehen. Dabei zeigten 78 % pathologische Veranderuns 
im Hilus oder Lungenparenchymveranderungen oder beides 
sammen. In 92 % fanden sich die Veranderungen auf der gleic! 
Seite wie die Pleuritis. 


3. Von den 595 Kindern erkrankten spater 122 an einer Tube 


kulose. Dabei betragt die Wahrscheinlichkeit an Tuberkulose 


sterben nach 5 Jahren 4.7 %, nach 10 Jahren 6.5 % und na 
20 Jahren 11 %. Die Wahrscheinlichkeit an Lungentuberkulos 


im gleichen Zeitabstand zu erkranken betragt 6 %, 10% u 


16% und an einer extrapulmonalen Tuberkulose zu erkranke! 
5.7 %, 7.8 % und 9 %. Die Wahrscheinlichkeit spater eine Tuber 


kulose zu bekommen ist kleiner fiir Kinder, die vor dem 10. Alt: 
jahr ihre Pleuritis exsudativa bekommen haben, als wenn 
spater erkranken. 

Eine ausfiihrliche Publikation in den Acta Paediatrica wi 
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Studien ber kongenitale Lues in Finnland. 


Von 


BERNHARD LANDTMAN und TOIVO SALMI. 


Als wir uns die Aufgabe stellten, dem Lues congenita-Problem 
in Finnland nachzugehen, geschah dies aus mehr denn einem 
Grunde. Man kann sich némlich erstens des Eindruckes nicht 
erwehren, dass es sich hierbei um ein relativ verséumtes sozial- 
medizinisches Gebiet handelt, da bis jetzt alle Aufmerksamkeit 
stets und in erster Linie auf die Bekampfung von Krankheiten 
von grésserer praktischer und klinischer Bedeutung gerichtet ge- 
wesen ist. Des weitern ist unser Interesse aber auch durch den 
Umstand geweckt worden, dass die Lues immer weiter eine von 
den wichtigsten Infektionskrankheiten darstellt, welche den Foetus 
vor der Geburt befallen kénnen. Ausserdem hat sich durch die 
Kenntnisnahme, dass die Lues im Laufe der letzten Jahre in 
unserem Lande eine fortwahrend zunehmende Ausbreitung er- 
fahren hat, das Problem noch aktueller gestaltet. 

Bei unseren Untersuchungen haben wir dieses Problem haupt- 
sachlich vom sozial-medizinischen Gesichtspunkt aus betrachtet, 
wobei Fragen, die in das Gebiet der Klinik besagter Krankheit 
gehéren, mehr in den Hintergrund haben treten miissen. Auch 
ist die Besprechung der Therapie vollstaéndig beiseite gelassen 
worden, da sie in unserem Lande kiirzlich von ENxvist behandelt 
worden ist. 

Die Beschaffung des erforderlichen Materials war uns dadurch 
wesentlich erleichtert, dass in Finnland seit dem Jahre 1929 die 
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Diagramm 1. 


Pflege der kongenitalluetischen Kinder vorzugsweise im Haga- 
Extrakrankenheim in Helsinki zentralisiert ist. Weiterhin war 
uns das Patientenmaterial der Kinderklinik der Universitat Hel- 
sinki zur Verfiigung gestellt worden. Gewisse statistische Angaben 
erhielten wir von der Medizinalverwaltung sowie vom staatlichen 
Zentralamt fiir Statistik. 


Die Haufigkeit der Lues in Finnland. 


Um fiir die Beurteilung des Lues congenita-Problems in Finn- 
land den dafiir erforderlichen Hintergrund zu schaffen, sind wii 
der Frequenzkurve samtlicher von Stadt und Land fiir die Jahre 
1900—1945 gemeldeter Lues recens-Fille nachgegangen. 

Aus Diagramm 1 geht hervor, dass die Frequenzkurve fiir Lues 
in Finnland zwei Zacken aufweist, die mit der Zeit der beiden 
Weltkriege zusammenfallen. Diese Beobachtung, dass die mit 
dem Kriege verkniipften Umstande den Boden fiir eine Aus- 
breitung der Lues abgeben, ist iibrigens auch aus anderen Landern 
gemeldet worden. Die Kurve erreicht im Jahre 1943 mit 5392 neu- 
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q Lues congenita-Falle .in Finnland 
‘T inden Jahren 1938-1945 
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Diagrdmm 2. 


gemeldeten Fallen ihren Gipfel. Die nach diesem Zeitpunkt be- 
merkbare fallende Tendenz diirfte wohl zum Teil auf der allmah- 
lichen Riickkehr zu normaleren Verhiltnissen beruhen, zum Teil 
aber auch eine Folge der Auswirkung des »Lex veneris» sein, welches 
im Jahre 1943 in Kraft getreten ist. Ausserdem ist aus diesem 
Diagramm, zu ersehen, dass die Anzahl der Erkrankungen in den 
Stadten ca. doppelt so hoch wie auf dem Lande ist. 

Im Diagramm 2 finden wir die Lues congenita-Fille fiir den 
Zeitraum 1938—45 zusammengefiihrt. Prozentuell schwanken 
diese in den einzelnen Jahren zwischen 1.8 und 4.3 % aller iiber- 
haupt gemeldeter Luesfalle. Aus dem Diagramm ergeht ebenfalls 
dass auch die Lues congenita-Falle in den letzten Jahren an Anzahl 
in bedeutendem Masse zugenommen haben. Das Maximum wurde 
im Jahre 1943 mit 182 neugemeldeten Fallen erreicht. Die unter- 
brochene Linie zeigt den Verlauf der Mortalitaét an, welche in den 
einzelnen Jahren zwischen 21.5 und 67.9 %(Durchschnittswert 35%) 
geschwankt hat. Von den Gestorbenen waren alle bis auf 3 vor 
Ausgang des ersten Lebensjahres gestorben. Die Sterblichkeit an 
dieser Krankheitsform in unserem Lande muss als sehr hoch ange- 
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sehen werden, da die entsprechenden Zahlen in anderen Lander 
im allgemeinen nur zwischen 10—20 % schwanken. 

Man hat mit der Méglichkeit zu rechnen, dass in Wirklichke’ 
die Anzahl der an kongenitaler Lues gestorbenen Kinder wal): 
scheinlich noch um ein Betrachtliches héher ist als die obig 

Ziffern dokumentieren, da in den Totenscheinen die Grundkrani- 
heit wahrscheinlich nicht selten zu Gunsten sekundarer Komplil 
tionen iibersehen wird. Zieht man dazu die Anzahl der Aborte |» 
. Betracht, die jahrlich durch die Lues verursacht werden, so diir! |, 
der Verlust an Menschenleben, der durch diese Krankheit gezeit i: 
wird, zu recht ansehnlichen Ziffern ansteigen. Bei Kenntnis dic 
Tatsachen scheint das Lues congenita-Problem doch ein re 
weites Arbeitsfeld zu bieten. ; 


Eigene Beobachtungen. 


Unser eigenes Material enthalt die Angaben iiber insgesamit 4 
Kinder, welche in den Jahren 1920—45 auf der Universita 
Kinderklinik in Helsinki sowie im Haga-Extrakrankenheim ver- 
pflegt worden sind. Von diesen simtlichen Patienten starben iss- 
gesamt 186 (42.7 %). 

Auf der Kinderklinik der Universitat Helsinki sind von genann- 
ten Kindern 124 behandelt worden, was 0.65 % des ganzen Pati- 
enten materials der Klinik ausmacht. Zum Vergleich mag ei- 
wahnt werden, dass die von Krankenhausern in Neapel gemeldeten 
entsprechenden Ziffern 10—15 % und die von Montevideo ca. 5' 
sind. 

Im Folgenden sollen zunachst die 250 Falle, die der Genesung 
zugefiihrt wurden, besprochen werden. Von diesen stand bei der 
Aufnahme reichlich die Halfte in einem jiingeren Alter als 4% Jahr. 
Auffallend ist, dass 68 von diesen Kindern ausserhalb der El: 
(27.2 %) geboren waren. In 94 Fallen (37.6 %) hatten die Miitte: 
vor der Geburt des Kindes keine antiluetische Behandlung erhalten. 
Der Grund dafiir ist mit Ausnahme von einigen vereinzelten Fallen 
darin zu suchen, dass die Miitter sich ihrer Krankheit iiberhaup! 
nicht bewusst waren. Bei der Aufnahme in die Klinik hatten 162 
von den Kindern noch nicht das Alter von 1 Jahr erreicht (64.8 %). 
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Bemerkenswert ist die geringe Anzahl der Friihgeburten ‘— 
11.6 % — welche ungefahr der normalen Friihgeburtenfrequenz in 
Firnland entspricht. Eine gewisse Tendenz zu unternormalem 
Geburtsgewicht ist jedoch zu vermerken, indem 41.3 % der Kinder 
weniger als 3000 g wogen. 

Von Symptomen, die die Kinder bei ihrer Aufnahme ins Kran- 
kenhaus aufwiesen, kamen am haufigsten Ausschlage verschieden- 
ster Art vor. Solche fanden sich bei 164 Kindern (65.6 %). Der 
Haufigkeit nach als nachstes Symptom steht der Schnupfen (28 %). 
Leber- und Milzvergrésserung waren in 22 resp. 15.5 % festzu- 
stellen. Andere Symptome kamen weniger konstant vor. Symptome 
von Lues tarda waren selten zu konstatieren. 

Von 33 Patienten — sdmtliche unter 5 Jahren — haben wir 
vollstandige Blutbilder aufgenommen. Dabei zeigte ein grosser 
Teil der Kinder eine recht hochgradige hypochrome Anaemie, 17 
von ihnen hatten einen Hbg-Wert von weniger als 60 %. Zehn von 
den Kindern hatten gesteigerte Leukozytenwerte von 10000— 
15000/mm*, Die Differenzierung brachte keine weiteren greifbaren 
Unterschiede im Vergleich zu normalen Verhialtnissen zu Tage 
als dass eine Eosinophilie — mehr als 4 % — bei 13 Kindern vor- 
kam. 

Zwecks zu untersuchen, inwieweit die kongenitale Lues Sté- 
rungen in der Herzfunktion mit sich bringe, wurden von den oben- 
erwahnten 33 Kindern Elektrokardiogramme aufgenommen. Ir- 
gendwelche pathologische Veranderungen — Arhythmien mit- 
net — konnten in den Elektrokardiogrammen nicht festgestellt 
gerechwerden. 

Auffallend ist die grosse Empfanglichkeit dieser Patienten fiir 
Infektionen von nosokomialer Natur. Reichlich die Halfte der 
Kinder erkrankte namlich wahrend ihres Hospitalaufenthaltes an 
verschiedenen Krankheiten, unter welchen Bronchitis, Broncho- 
pneumonie sowie Gastroenteritis am haufigsten vorkamen. 

Bei Sichtung der 186 Fille, in denen die Krankheit zum Tode 
gefiihrt hatte, erwies es sich, dass 85 von diesen Kindern ausser- 
halb der Ehe geboren waren (45.7 %). Es scheint also, als ob die 
ausserehelichen Verhaltnisse Anlass zu einer schlechteren Prognose 

geben, wenn man sich in Erinnerung ruft, dass, wie oben erwahnt, 
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»bloss» 26.5 % der am Leben gebliebenen Kinder ausserhalb der "he 
geboren waren. Hierbei liesse sich méglicherweise bei den einsaiien 
Miittern eine gréssere Fahrlassigkeit in ihrer eigenen und des 
Kindes Pflege voraussetzen. Dieser Annahme wird dadurch noch 
mehr Kraft verliehen, dass von den 186 Miittern 127 (68.3 %) 
iiberhaupt keine Kenntnis von ihrer Krankheit gehabt und in- 
folgedessen auch keine Behandlung erhalten haben. 

Von diesen 186 Kindern hatten bei der Aufnahme ins Kranken- 
haus 177 nicht die Vollendung des 1 Lebensjahres erreicht (95.2 °;). 
Ca die Hialfte dieser Kinder hatte ein Geburtsgewicht, das 3000 g 
unterstieg (23.7 % Friihgeburten). 

Im Bereich der unter Besprechung stehenden Gruppe hatien 
die Kinder bei der Aufnahme ins Krankenhaus haufig ganz aus- 
gesprochene Krankheitssymptome aufzuweisen. Von den 186 Kin- 
dern hatten namlich 169 Ausschlag (90.9%) und 88 (47.3 %) 
Choryza luetica. Leber- sowie Milzvergrésserung wurden bei 81 
resp. 58 Kindern (43.5 resp. 31.2 %) konstatiert. Ein Vergleich 
mit entsprechenden Verhiltnissen bei den am Leben gebliebenen 
Kindern geniigt um zu zeigen, dass ein direkter Zusammenhang 
zwischen der Intensitat der Symptome und der Mortalitat bestelit. 
Einhundertfiinfzig von diesen Kindern starben noch ehe sie 4 
Jahr alt geworden waren. Die haufigsten Komplikationen bildeten 
akute Infektionen der Luftwege sowie Gastroenteritis. 

Wiahrend des letzten Krieges stieg die Mortalitat der kongenital- 
luetischen Kinderum ein Betrachtliches. Das Maximum wurde im 
Jahre 1943 erreicht, in welchem die Sterblichkeit unter besagtem 
Krankenhausmaterial 67.9 % betrug. Die Ursache fiir eine so hohe 
Mortalitat ist wohl in erster Linie in den damals herrschenden 
Kriegszustanden zu suchen, welche es mit sich brachten, dass 
die Bekimpfung der Krankheit in bedeutendem Masse erschwert 
wurde. Als Beispiel kann angefiihrt werden, dass ein Mange! an 
Muttermilch wahrend des Krieges sich ausserst bemerkbar machte, 
was sich besonders in oben relatierten Fallen schicksalsschwer 
auswirkte, weil ja hierbei in erster Linie Kinder unter 4jahrigem 
Alter in Frage kamen. So konnten im Haga-Krankenhaus wahrend 
des Krieges nur 10—20 % der jiingsten Kinder ausschliesslich mit 
Muttermilch aufgezogen werden. 
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Besprechung. 


Bei Betrachtung des Lues congenita-Problems in Finnland gilt 
es in erster Linie die Ergreifung von Massnahmen zu iiberlegen, die 
es «rméglichen wiirden, die im steten Steigen begriffene Frequenz 
dieser Erkrankungsform einzudimmen. Da die Anzahl der Fille 
von kongenitaler Lues selbstverstandlich in einer direkten Ab- 
hingigkeit von der Luesfrequenz bei den Erwachsenen steht, ist 
es «ffensichtlich, dass eine Verminderung der Letztern auch seine 
Rickwirkung auf die Haufigkeit der kongenitalen Acusserung 
der Krankheit haben miisste. In diesem Kampf kommt der Lex 
vencris sicherlich eine grosse Bedeutung zu. Dass die Auswirkung 
dieses Gesetzes bis jetzt noch nicht deutlich genug zu verspiiren 
gewesen ist, muss wohl dem Umstande zugeschrieben werden, dass 
die Kriegsverhaltnisse seine Durchfiihrung in wesentlichem Grade 
erschwert haben. Einzig und allein auf diesem Wege wiirde es 
indessen nicht gelingen, die Anzahl der Erkrankungen an kongeni- 
taler Lues effektiv einzuschranken. Unsere Untersuchungen haben 
ja den grossen Misstand gezeigt, dass ca die Hialfte der Miitter 
von Kindern mit kongenitaler Lues von ihrer eigenen Krankheit 
keine Kenntnis gehabt, weswegen sie auch vor der Geburt des 
Kindes keinerlei Behandlung erhalten haben. Diesem Missverhalten 
abzuhelfen miisste in erster Linie den Miitter-Beratungsstationen 
zukommen. Im Finnland ist es auch in ausgedehnterem Grade 
Brauch geworden, von den werdenden Miittern Blutproben zu 
nehmen, doch miisste die Kontrolle noch mehr verscharft werden, 
besonders was die Landbevélkerung anbetrifft. Auch miisste die 
Wirksamkeit der Stationen weit gréssere Kreise gravider Frauen 
erfassen, als es bis jetzt der Fall gewesen ist. Die Verpflichtung 
von werdenden Miittern Blutproben zu entnehmen, miisste auch 
den Privataérzten sowie Hebammen auferlegt werden. 

Nunmehr werden in vielen Entbindungsheimen von den auf der 
Station liegenden Patientinnen konsequent Blutproben entnommen, 
doch wird die Sachlage auch dadurch nicht verbessert, da die Lues- 
diagnose, wenn die Behandlung fiir den Foetus von effektivem 
Nutzen sein soll, spatestens im 4.ten—5.ten Graviditétsmonat ge- 
stelll werden muss. Der Situation kénnte vielleicht etwas durch 
§ Acta pediatrica. Vol. XXXV. 
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Einfiihrung einer obligatorischen Blutprobe vor der Eheschliessung 
abgeholfen werden. Denn so wie die Sachlage im Augenblick lies, 
dirfte die von den Partnern verlangte und gegebene Versicheru:g 
dass sie beim Eingehen der Ehe nicht an einer ansteckenden Krank- 
heit leiden, nur eine reine Formalitat darstellen. Aber auch dicse 
obligatorische Blutprobe allein wiirde nicht zum erwiinschten Zc] 
fiihren, da unsere Beobachtungen ja gezeigt haben, dass ca jeces 
dritte mit kongenitaler Lues behaftete Kind ausserhalb der Elie 
geboren ist. 

Eine wichtige Aufgabe im Kampf gegen die Lues kommt siclier 
den verschiedenen Vorbeugungsmassregeln, in erster Linie in Form 
von méglichst effektiver, sei es sogar schon wahrend der Schulzcit 
einsetzender Aufklarungstatigkeit zu. 

Was die Behandlung der kongenitalluetischen Kinder anbetrifit, 
so ist es offenbar, dass sie Spezialkrankenh4usern, an deren Spilze 
ein Padiater steht, zufallen muss. 
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Hormone Treatment of the incompletely 
Descended Testicle. 


By 


ALFRED SUNDAL. 


According to Denis Browne the position of the testicles can 
be divided into three categories: 

1. The normal position with the testicles at the bottom of the 
scrotum, or in such a position that the testicle drops spontaneously 
when growth is completed. 

2. The testicle which has not descended completely but has 
stopped somewhere on its way from the kidney region to the 
scrotum, from which place there will be no spontaneous descent. 

3. The ectopic testicle where the testicle has left its normal 
course below can. ingv. ext. j 

This article deals with the testicle which is incompletely des- 
cended. We must remember the normal variations which are really 
descended testicles. These normal variations may be 1) when the 
testicles are not at the bottom of, but at the entrance to the scrotum. 
Or 2) when the testicles are of low retractability, owing to small 
size and to active cremaster influence so that the testicle comes 
over os pubis into the ingvinal pouch where it can remain for days. 
Or 3) the testicle can lie permanently in the ingvinal pouch. None 
of these types are undescended testicles. The difference between 
these and the incompletely descended testicles is that in the latter 
case, the testicle cannot be pushed manually down into the scrotum, 

In the case of the incompletely descended testicle, it is some- 
times possible to feel the testicle at the outer ring of can. ingv. 
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In cases where the testicle is in canalis or intra-abdominal, 
operation is the only means of recognizing it. 

The mechanism of the testicle descent is unknown. In foe! 
life the testicle reaches the inner ingvinal ring in the third mont! 
but not until the 7th month does it pass through the ingvina 


—eanal. 


In the first three months, cryptorchidism is usual, about 10 
15 %, but in the course of the first year descent is so usual th: 
at the age of one year, one finds incomplete descent in 1—3 ‘ 
The testicle can also descend later in childhood but the percentag, 
vary greatly. W. W. JouHNnson found that in 50 % the desce: 
came between the ages of 5 and 17, while Campbell states th 
spontaneous descent occurs only for 5 % after the age of o: 
year. The reason for imperfect descent is unknown. In some i: 
stances, anatomical circumstances can explain the condition, an 
in others predispose for retention, but anatomical circumstance: 
can not explain all cases. One must presume that the pituitar 
gonadotrope hormones play a part in many cases. 

Scuaprro (1930) and ENGLE (1931) have shown that injections 
of hormones from the anterior lobe of the hypophysis, and hor 
mones from the urine in pregnancy, caused increased growth « 
the testicles. Turgescence and swelling ensued and the retarded | 
testicles descended more or less. The enlargement of the testicles | 
observed after hormone treatment, is due to the increase in thi 
interstitial tissue. 

The importance of imperfect descent of the testicle lies first 
of all in that retarded testicles very often prove to be sub-normally | 
developed, occasionally they are highly atrophied. The reason for| 
this can be primarily atrophied testicles or often a thermal injury 
It is well known that a testicle which is transplanted to the ab- 
domen in puberty loses spermatogenesis, which returns when the 


testicle is replaced in the scrotum. The scrotum has been called 
the radiator of the testicles The genuine testicle retention has 
anolher-significance in that it can be combined with rupture since 
proc. vaginalis peritonei is not obliterated and incarceration cai 
occur in such ruptures. In cases of bilateral retention, there ig 
danger of sterility, especially if the retention is intra-abdomina 
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and persists during and after puberty. Incomplete testicle descent 
can also cause local symptoms such as pain. In boys of school 
age a faulty development of this kind can give rise to psychic 
depression and a feeling of inferiority, especially when the fault 
has been discovered by ruthless companions. It should also be 
borne in mind that neoplasm occurs much oftener in retained than 
in descended testicles. 

Taking all these things into consideration it seems to me that 
it is best to bring an incompletely descended testicle into place 
as soon as it can beg done without injury. Formerly the only 
treatment was surgical and where the retention is complicated by 
hernia or hydrocele, the operative treatment is the only right one. 
If, however, it is a case of incomplete descent, without establishec 
complications of a pathologic anatomic nature, hormone treatment 
should be given. This treatment has had and still has, its enthu- 
siastic advocates and its equally energetic opponents. THompson 
and HeckeL by grouping 281 bilateral and unilateral cases of 
testicle retention, observed descent in 61 % after hormone treat- 
ment. By operating on eleven of the patients who did not respond 
to the hormone cure, in every case, pathological anatomical changes 
were found which prevented descent: short fibrous ligaments which 
fastened testis and the spermatic cord, and an abnormal direction 
of proc. vaginalis. In genuine cryptorchidism THompson and 
HECKEL got descent in only 27 % and surgical treatment was 
necessary in 3/4 of the cases. They point out however, that hor- 
mone treatment is not without value, nevertheless, because after 
the treatment, the organs are larger and the testicles could be 
brought into place in the scrotum, by operation, without injury 
to the veins. 

There has been much dissension as to when the treatment of 
incompletely descended testicles should be made. This is reason- 
able, considering the very different records for the possibility of 
spontaneous descent later in the child’s life. As stated above, 
these records of spontaneous descent vary from 5 to 50% A 
glance through various publications gives one the impression that 
these widely varying figures are due to the different interpreta- 
tion of the term »testicle retention» so that elevated testicles which 
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are a normal variation of descended testicle, are counted as retained 
testicles. While one would naturally wait as long as possible before 
operating, to see whether spontaneous descent comes with puberty, 
one can very well begin earlier with the less radical hormone 
treatment, considering the statements which have been made above 


about the handicap of retained testicles. It seems one should agree 
with Campbell, that if without injury one can bring a wien? 
‘esticle in position, it is better to do it at the age of 7—8 years \. 
rather than to wait until the age of 12—17; even if there is a pos- \ 
sibility that some testicles which showed retention at 8, would 
perhaps descend spontaneously, later. 

My own records include 14 patients between the ages of 6 
and 13 years, with incomplete descent of the testicles. Since 
there were no indications to advocate operative treatment, hor- 
mone cures were given, with Physex Leo, a chorion hormone, » 
made from urine from gravid women where the gonadial hormone 
is standardized on the mouse according to the lutein action. There 
were given as a rule, intra-gluteal injections, every third or fourth 
day, each time 200 mouse units (M.U.)sometimes, 250 M.U.? _ 

As a rule, after the first 3 or four injections there was growth 
of the penis and scrotum and of the descended testicle in those 
cases Where there had been retention on one side only. Where the 
retained testicle could be felt and was fixed, it increased after a 
few injections and became more mobile. In the course of the follow-) 
ing injections descent took place, usually before the 10th injec-) 
tion. In my cases, the growth of genitilia caused by the hormone 
treatment has gone partially or completely back to normal in the 
course of 3 or 4 weeks after the last injection. BiaLer, Harpy and 
Scott, however, have reported lasting enlargement of penis so 
that one would hesitate to give hormone treatment before the 
eighth year. In my cases I saw no side effects except in one patient 
who reacted with a rise of temperature (39°C) after the first two 
injections. In the meantime there have been reported accompany- 
ing reactions in the form of severe headache, weakness and gastro- 
intestinal symptoms. 

Thus: Out of 14 patients 10 had unilateral retention, 4, bilateral. 


1 Ove M U. is about 10 rat units (R.U). 
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Fig. 11. 


In the case of the 18 retained testicles, hormone treatment brought 
about the satisfactory descent of 13. In 12 of these 13 cases, the 
testicle was palpable before treatment, cryptorchid in one. Fou 
patients with 6 cryptorchid testicles in all, showed descent of on 
testicle after hormone treatment, no sign of descent in the other 5. 
An operation was made on 4 of these testicles immediately after 
the cure: 2 of the testicles were found lying just at the subcutaneous 
groin ring and could easily be drawn down into the scrotum, whil 
the other two testicles could not be found at all during the opera- 
tion. 

From my experiences, the best results are obtained with 10 
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injections of 200 M.U. If this fails to give results, an operation 
should be performed and the operation is facilitated if it is made 
the first week after the last injection since the genitilia are enlarged 
and the tissue around the testicles and testicle veins is often looser 
so that the testicle can be drawn down more easily. 

Hormone treatment gives the best results in cases of incom- 
pletely descended testicles, and where the retained testicle can be 
felt at the subcutaneous groin ring. In the case of cryptorchidism, 
with palpable testicle lying intra-abdominally or in can. ingvinal, 
it is not known, namely, whether there are complications with 
hernia, hydrocele, atrophied testicle fixed by tight veins etc, 
which if the abnormality were known, would indicate surgical 
treatment. But even if such pathological anatomic complications 
are present, a hormone cure will not spoil the result of surgical 
treatment, — quite to the contrary. 

The surgical treatment of testicle retention gives very different 
results in some statistics. KRarerscu gives good results in 37 %, 
poor in 63 %. American statistics (CoUNCELLER, WALTERS and 
THIESSEN, EISENSTAEDT, APPEL and FRAENKEL) find good results 
from surgical treatment in 87 to 93 %. The correct treatment, 
therefore, appears to be, hormone injections where there is in- 
complete descension of the testicle without evident pathologic 
anatomic complications, immediately followed by operative treat- 
ment when the hormone cure fails to give the desired results. 


Summary. 


Incomplete descent of the testicle should be treated in childhood, 
preferably from the age of eight upwards. Injections of gonado- 
trope hormones should be given these patients if the testicle reten- 
tion is not accompanied by evident pathologic anatomic complica- 
tions, such as hernia and hydrocele which indicate surgical treat- 
ment. Hormone treatment gives very good results with testicle 
retention where the testicle can be felt in or below the subcutaneous 
groin ring. The result may be less satisfactory in cases of cryptor- 
chidism as the retention is often complicated by hernia or atrophied 
testicle. If the hormone cure fails, immediate operation is advised, 
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Fig. 11. 


In the case of the 18 retained testicles, hormone treatment brought 
about the satisfactory descent of 13. In 12 of these 13 cases, the 
testicle was palpable before treatment, cryptorchid in one. Four 
patients with 6 cryptorchid testicles in all, showed descent of one 
testicle after hormone treatment, no sign of descent in the other 5. 
An operation was made on 4 of these testicles immediately after 
the cure: 2 of the testicles were found lying just at the subcutaneous 
groin ring and could easily be drawn down into the scrotum, while 
the other two testicles could not be found at all during the opera- 
tion. 

From my experiences, the best results are obtained with 10 
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injections of 200 M.U. If this fails to give results, an operation 
should be performed and the operation is facilitated if it is made 
the first week after the last injection since the genitilia are enlarged 
and the tissue around the testicles and testicle veins is often looser 
so that the testicle can be drawn down more easily. 

Hormone treatment gives the best results in cases of incom- 
pletely descended testicles, and where the retained testicle can be 
feit at the subcutaneous groin ring. In the case of cryptorchidism, 
with palpable testicle lying intra-abdominally or in can. ingvinal, 
it is not known, namely, whether there are complications with 
hernia, hydrocele, atrophied testicle fixed by tight veins etc, 
which if the abnormality were known, would indicate surgical 
treatment. But even if such pathological anatomic complications 
are present, a hormone cure will not spoil the result of surgical 
treatment, — quite to the contrary. 

The surgical treatment of testicle retention gives very different 
results in some statistics. KRAETscH gives good results in 37 %, 
poor in 63 %. American statistics (COUNCELLER, WALTERS and 
THIESSEN, EISENSTAEDT, APPEL and FRAENKEL) find good results 
from surgical treatment in 87 to 93 %. The correct treatment, 
therefore, appears to be, hormone injections where there is in- 
complete descension of the testicle without evident pathologic 
anatomic complications, immediately followed by operative treat- 
ment when the hormone cure fails to give the desired results. 


Summary. 


Incomplete descent of the testicle should be treated in childhood, 
preferably from the age of eight upwards. Injections of gonado- 
trope hormones should be given these patients if the testicle reten- 
tion is not accompanied by evident pathologic anatomic complica- 
tions, such as hernia and hydrocele which indicate surgical treat- 
ment. Hormone treatment gives very good results with testicle 
retention where the testicle can be felt in or below the subcutaneous 
groin ring. The result may be less satisfactory in cases of cryptor- 
chidism as the retention is often complicated by hernia or atrophied 
testicle. If the hormone cure fails, immediate operation is advised, 
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as the hormone treatment loosens the tissue around the testic! 
and the testicle veins so that the testicle can more easily be broug! 
into position. 
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FROM THE PEDIATRIC CLINIC OF KAROLINSKA INSTITUTET AT KRONPRIN- 
SESSAN LOVISA’S CHILDREN’S HOSPITAL, STOCKHOLM. HEAD: PROFESSOR 
A. LICHTENSTEIN. 


18. 


Sella turcica in obesity in children. 


By 


HANS-OLOF MOSSBERG. 


During the last twenty years the question of the size of the 
sella turcica and its relation to that of the hypophysis has been 
subject to much discussion within Roentgenological and Endo- 
crinological circles. In this connection, some authors have also 
touched upon the condition of the sella turcica in obesity. The 
object of this paper is to further illustrate these conditions on the 
basis of a larger number of cases of adiposity. First, a few words 
about the method of determining the size of the sella profile and 
its normal limit values. 

The method used is the mm*method described by Haas (1925). 
The measuring is done by copying the outline of the sella on a 
mm-squared paper and the number of mm? is added up. As upper 
limit — representing the entrance of the sella — is chosen the 
connecting line between the lowest point of the tuberculum curve 
and the inner point of the Dorsum tip. Furthermore the surface 
is calculated on the median sella profile according to BokKELMANN 
(1934). 

Many authors have followed the method of Haas giving the 
normal values for the size of the sella turcica in children. The 
normal curves show rather important divergencies but generally 
the case-material has been, for obvious reasons, small (100—200 
cases). Haas himself (186 cases), KovAcs (650 cases) and to a 
certain extent Sartorius (100 cases) hold an intermediate position. 
The data as to the normal distribution is divergent, and the limit 
9 Acta pediatrica. Vol. XXXV. 
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Table 1. 
Normal values of the sella turcica in own investigation. 

Year No. Mean M42 
group cases | (M) mm? M4 
o—1 18 21.7 15.5 52.7 —9.3 — = 

1—2 61 38.0 5.7 49.4 26.6 53.1 18.7 
3—4 59 47.9 4.6 57.1 38.7 56.8 36.8 
5—6 52 54.4 4.7 63.8 45.0 63.1 44.1 
7—8 51 58.5 5.0 68.5 48.5 68.4 47.0 
9—10 58 60.2 6.3 72.8 47.6 72.1 48.3 
11—12 45 61.9 6.5 74.9 48.9 78.7 48.5 
13—14 40 68.7 9.9 88.5 48.9 86.7 50.7 
15—16 46 75.5 10.6 96.7 54.3 100.5 51.7 
17—18 42 84.2 16.1 116.4 52.0 108.2 55.7 
19-—20 45 86.1 12.7 111.5 60.7 114.4 56.0 
21—22 47 85.3 15.0 115.3 55.3 114.1 57.8 
23—24 42 86.5 14.5 115.5 57.5 114.9 57.9 
25—26 43 87.4 13.2 113.8 61.0 112.9 59.7 
27—28 45 85.1 12.2 109.5 60.7 109.6 63.9 
29—30 42 87.8 8.9 105.6 70.0 - 


values reported have not been calculated with regard to statistical! 
methods. 

In order to obtain a normal case-material of my own according 
to Haas and BoKkELMANN, where statistically positive limit values 
could be calculated, commotio cases, with at least 20 cases in 
each year group, were chosen as a basis. Before the age of about 
10 years the weight could be controlled. It was not allowed to 
exceed +206 according to the weight-length tables issued by 
BroMAN, DAHLBERG & LICHTENSTEIN. The result appears in fig. | 
as compared with the values of the literature. The average values 
show good conformity with the values of Haas and KovAcs. As 
limit values have been chosen + 2 6 (Tab. 1). In normally 
distributed case-material such as I am using at present, only 95 
values out of 100 fall outside these limits, which does not justify 
a wider determination of the border-lines. If a value surpasses 
these limits the possibility thus is 95 out of 100 that.a pathological 


value is present. 
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Normal values of the sella furcica. 


Own material (™). 9. 
— Mt2¢ and its succ. med values 

Haas 
o——o Kovades 

100 


Sartorius 
o—o Sterert 
Wieser 
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When determining the profile picture of the sella turcica by 
X-rays the idea is to get a measure of the size of the hypophysis. 
The question of a possible connection has been much discussed 
and opinions have Leen divergent. The assumption of a correlation 
has been based on the circumstance that the average normal values 
of the sella size and of the hypophyseos weight in different ages 
determined separately follow each other. Simultaneous investiga- 
tions on the sella size in the X-ray picture and the volume of the 
respective hypophysis are made by BokELMANN (1934), KovAcs 
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Table 2. 
Sella turcica and corresponding hypophysis in own investigation. 
. Volume Surface Hypoph. 
Sella 
1 1/12 35.3 10 3.53 
2 1/12 50.3 15 3.35 
3 14/12 72.2 14 5.16 
1 144/12 10.7 13 3.13 
5 24%4/12 50.0 15 3.33 
6 3/12 78.6 19 1.14 
7 3/12 46.0 14 3.29 
8 4/12 68.3 22 3.10 
9 8/12 $1.6 27 3.92 
10 9/12 86.1 23 3.74 
11 10/12 80.3 25 3.21 
12 1 77.4 24 3.23 
13 1 1/12 123.8 37 3.35 
14 1 5/12 85.9 29 2.96 
15 1 10/12 97.1 32 3.03 
16 2 6/12 97.0 32 3.03 
17 2 7/12 135.9 38 3.58 
18 2 8/12 95.1 32 2.97 
19 4 9/12 136.4 16 2.97 
20 7 8/12 176.5 66 2.67 
21 10 10/12 159.2 50 3.18 
22 15 237.0 68 3.49 


(1934) and Ottaviani (1938). The very thorough investigation of 
the first mentioned author showed that there was a definite con 
nection only in the cases of the very small hypophysis. In th: 
work of OTTAVIANI no connection could be shown. Both the in- 
vestigations concerned adults only. KovAcs also considered that 
there was a certain connection, but was of the opinion — rightly 
so — that his series (12 cases) was too small to allow of positiv: 
conclusions. Four or five of his cases were children. One may « 
priori expect a larger conformity in adolescence than in maturity 
In regard to adults endocrine disturbances and diseases have hai 


time to influence the size of the hypophysis. 


The author is engaged in a similar examination but here also 
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the data is as yet too small (22 cases) and does not allow of any 
positive conclusions (Tab. 2). The values lend a certain support 
to the fact that a connection may exist but only a continued 
investigation can give a definite verdict. 

Another question is whether a small hypophysis also has a 
function insufficient for the need of the body, and a large hypo- 
physis a corresponding hyperfunction. Haas (1925) was of the 
opinion that such a parallel existed. That this, however, is not 
always the case we learn from the clinic of the pituitary tumors 
and cysts. 

The size of the sella profile in obesity is remarkably little dis- 
cussed in medical literature and only on the basis of a small number 
of cases. Haas (1925) and Srerert (1928) consider that there 
does not exist any characteristic sella picture. Haas says, how- 
ever, that there are often large sellas in adiposity, but neither 
he nor STEreERT have classified the obesity cases. Neither has 
ltony (1932). He reports a series of 24 children where 1 sella was 
extremely small», 3 »small» and 2 »rather large and deep». REINERT 
(1926/27) relates a pathologically small sella (30 mm?) in a 10 
years old child with adiposo-genital dystrophy. The literature 
indicates as typical in this disease, m. Frohlich, a large sella with 
enlarged sella entrance (ERDHEIM & SCHULLER, cit. ASSMANN). 
Out of Haas’ 7 cases of this disease in children and adults only 
one case showed this typical picture, 4 an enlarged sella and 2 a 
normal one. STEIERT describes 2 cases of children with large sellas. 

The present material consists of obese children treated at Kron- 
prinsessan Lovisa’s Children’s Hospital of Stockholm before 1944 
and reexamined later on. In 136 cases X-rays of the sella have 
been made. The profile surface of the sella turcica has been deter- 
mined with exactly the same method as has the normal data 
mentioned above. The obesity cases have been classified as follows: 


I. Exogenous 
II. Endogenous 
. Constitutional 
. Endocrine (Froéhlich-type, Adiposo-gigantismus, Nanis- 
mus) 
3. Cerebral 
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no Sella turciea in exogenous obesity, 
Obese at age : O-5 ycors 


Fig. 2. 


In every attempt to classify obesity one must realize that 
schedule only gives certain main types and that between thes: 
numerous transitions and combinations are to be found. One may 


distinguish between two large essential groups, the exogenous an« 


the endogenous. The endogenous group is divided into the con 
stitutional and the endocrine subdivisions between which ther 


is no defined limit. Both may ultimately have an endocrine patho- 


genesis although, with our present methods of examination, thi 
is not possible to establish in the majority of the hereditary case: 
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Sella turcica in hereditary obesity. 
10 Obese at one : 0-5 years. 


° 


years 


Therefore, in this classification only cases with marked adiposo- 
genital dystrophy (Frohlich-type), giants and dwarfs, have been 
referred to the endocrine group. Finally, as a special group comes 
the cerebral obesity which appears in immediate association with 
definite or probable cerebral disease. 

In a diagram showing the size of the profile surface of the 
sella turcica in obesity the time was taken into consideration 
when, according to anamnestic reports, the child started growing 
fat. It is found that the usual age at the onset of obesity is in 
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Sella _turcica in exogenous obesily. 
Obese at age: 2 
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Fig. 4. 


the period 0—3 and 8—11 years. Therefore, the cases up to 9 
years have been referred to one group and the cases after 5 years 
to another. Furthermore, all cases, in which the mother reports the 
child to have grown fat immediately after a disease, have been 
specially marked in the diagrams. Diseases denoted as affecting 
this condition have been exceedingly varied such as otitis, pleu- 
ritis, perforated appendicitis, polyarthritis, scarlatina, abrasio, 
tonsillectomy etc. 
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Sella turcica in hereditary obesity. 


Obese at age: > years. 


~ 


8 10 12 14 i? 20 2 
years 


Fig. 5. 


In fig. 2 we see exogenous cases which have grown fat during 
the first 5 years of life. The values of the sella turcica in these 
cases all are close to the lower normal limit. In fig. 3 we find 
corresponding ages for the constitutional obesity. The values are 
here mostly gathered round the average value of the normal reach- 
ing both up and down towards the limit values. Here are also 
some values which are extremely high. The corresponding groups 
in the age of 6 years and more are seen in figs. 4 and 5. The former 
shows the exogenous cases, the latter the constitutional ones. No 
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Sella turcica in Frshlich-type obesity, 
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certain difference can be shown between them. In both figures thy 
filled-in circles mark cases which have grown fat after a diseas: 
Their sella turcica is in 10 cases out of 12 below the average valu 
and 9 of these are on or under the lower limit of the normal. In 
fig. 6 the sella sizes of the Froéhlich-resembling cases are marked 
The values show a marked tendency to be low, 11 out of 15 cases 
fall under the average value and 3 out of the 11 are pathological, 
small. The giants and the dwarfs, as well as the cerebral cas« 

do not show any tendency in one direction or the other, but here 
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also we find the same condition: cases which have grown fat after 
a disease have a low value (4 out of 5 cases). 

Especially noteworthy in the above shown diagrams is the 
common occurrence of small sellas in obesity in children. Small 
s:llas in adults, as BoKELMANN has shown, very often contain 
small hypophysis. In children the relation hypophysis-sella turcica 
is probably still more certain. The possibility, therefore, that the 
obesity in these cases of adiposity in children is due to an insuffi- 
cient pituitary function has a certain support. The exogenous 
cases having grown fat early, and cases which have grown fat in 
connection with a disease, such cases all having a small sella, may 
have this pituitary insufficence as a cause. A theory towards the 
explanation of this mechanism is that the function of the hypo- 
physis as metabolic regulating organ is insufficent to respond to 
the body’s augmented demands of raised oxidation on increased 
exogenous factors such as greater intake of food or lying in bed. 
The small hypophysis and sella in these cases is probably constitu- 
tionally determined. Also the Fréhlich-cases with the marked 
features of the adiposo-genital dystrophy, which in children often 
does not have the same serious aspect as in adults, have this 
tendency to low values of the sella. In the diagrams shown the 
pathologically high values of the sella are not found in any special 
group of obesity and therefore evade closer etiological discussion. 
It is my hope to be able to return to these questions with a larger 
case-material and in a wider connection. 


Summary. 


In the present paper the literature of the X-ray picture of the 
sella turcica is surveyed with special reference to the method of 
determining its size. The normal size of the sella in children is 
shown in an Own normal case-material where the normal limits 
are Statistically calculated. The correlation between the size of 
the hypophysis and the sella turcica is illustrated. After a short 
review of the literature concerning the sella in obese children and 
a classification of the obesity, there follows a description of the 
relation of the sella turcica to the different types of obesity. Cases 
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of exogenous obesity appearing during the first years of life, an 


cases of obesity following various diseases, generally show smal 


values of the sella turcica. A theory of the pituitary connectio 
is advanced. 
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Three cases of congenital laryngostenosis with 
different etiologies. 


By 


B. HAMNE. 


1. Case of goitre with mainly retrotracheal location. Congenital 
goitre is not always easy to diagnose. By exercising pressure on 
the large cervical veins and causing compressure of trachea result- 
ing in pulmonary hyperaemia spreading up to the neck and head, 
the thyroid enlargement may lead to a general swelling of the 
soft tissues of the neck, whereby the thyroidea itself becomes 
impalpable. As thyroidea at birth is not only situated higher than 
later in life, but also normally stretches behind trachea (occasion- 
ally behind oesophagus) and the main part of the goitre may be 
retrotracheal, a profile X-ray examination of the neck may in 
these cases have to be resorted to in order to elucidate the nature 
of the disturbance. In this particular case the retrotracheal goitre 
caused a bend to form at right angles between the larynx and the 
trachea. When attempts at breast-feeding were made, the child’s 
head was bent somewhat forward with resulting danger of asphyxia. 

Treatment. A cushion is placed under the child’s shoulders to 
stretch the organs of the neck. Food is administered with a probe 
to begin with. Congenital goitre responds to treatment with iodine, 
but regarding the dosage very confusing indications are found in 
the literature dealing with this subject. The author, who has 
worked in a goitreinfested district for the past 3% years and 
witnessed rapid improvement in congenital goitre cases through 
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daily administration of 5 mg KJ without any side actions wha'- 


soever, supports the opinion of those who hold that the iodi: 
tolerance in infants suffering from goitre is higher than in adi 
patients. It is conceivable, however, that the most suitable dosa; 
may differ in different parts of the world. 

2. Case of congenital, intratracheal goitre. Exit 9 h. after birt 
While referring the reader to O. HuLTEN in Nord. Med. Tidskri 
1937: 2047—2049 for the etiology of intratracheal goitre, t| 
author wishes to stress, in quoting this case, that due attentic 
should be paid to the possibility of intratracheal goitre bei) 
congenital when discussing the etiology of this complaint. 

3. Congenital stenosis of the trachea of a nature previous! 
unknown. A full-term male infant exhibits pronounced stridulo; 
breathing from birth until it dies at the age of 74% months fro 
broncho-pneumonia. The section reveals an hour-glass shap 
circular’ stenosis in subglottis approximately at the level of t 
lower edge of the cricoid cartilage (lumen about the size of 
knitting-needle, impassable to a button-probe). The stenosis 
due to the mucous membrane being highly thickened and | 
hyperplasia mainly to closely set and enlarged lobuli of the muco: 
glands. Above and below the stenosis the mucous membrane 
quite thin and contains relatively few glands, thus being strong 
contrasted to the hyperplastic area. — This kind of congenital 
stenosis of the larynx does not seem to have been mentioned } 
fore in literature relating to this subject. 

The author has previously written on congenital goitre 
Nord. Med. Tidskrift 1934: 1562—-1566, and case No. 3 of the 
present communication, dealing with laryngostenosis of a nature 
previously unknown, has already been published in ActaMedica 
Scandinavica, Suppl. CLXX, 1946 (in honour of Prof. BERGMARk). 
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Follow-up Examinations of Cases of 
Poliomyelitis. 


By 
A. ARVOLA. 


During the year 1946, the writer has performed follow-up 
examinations on patients treated for poliomyelitis at the Hospital for 
Communicable Diseases in Helsinki during the years 1937—42, Thus 
the follow-up examinations took place 34%—8% years after the 
onset of the disease. During the years mentioned, a total of 185 
cases diagnosed as poliomyelitis ant. ac. were treated at the hospital. 
Of these 117 were true cases of paresis. The mortality in this latter 
group was 19 cases (or 16.8 %), all in the acute stage of the disease. 
Three of the surviving patients later died of some other ailment. 

At the time of the follow-up examination 95 of these remaining 
paresis patients were still alive. Of these 73 submitted to examina- 
tion, and a further 17 gave satisfactory replies to the question- 
naire sent them. The case material for this investigation thus 
includes 90 cases. 


Degree of invalidism. 


Of these cases, 15 (or 17 %) were found in the follow-up exami- 
nation to have recovered completely, with no functional or 
anatomic defects occasioned by poliomyelitis. 

The degree of invalidism has been determined in percents and 
using the AspLUND and BERGMAN classifications (cf. Tabel 1). 

I found slight defects causing no invalidism in 24 % of all 
patients, and only slight invalidism in a further 18 %, which 


/ 


makes a total of nearly 60 % nearly of completely cured. 
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Table III 


Improvement of paresis under hospital care (during 1—2 months). 


Degree of improvement 
Age group Sore Total 
Slight Fair unknown 
Preschool children 1 8 14 2 25 
years) 
| School children 3 11 6 1 21 
| (7—14 years) 
| Adults 7 9 3 ~ 19 
| (15—19 years) 
| Adults 10 6 — — 16 
| (20—29 years) 
Adults 7 2 _— — 9 
(>30 years) 
Total 28 36 23 3 90 


A moderate degree of invalidism persisted in 27 % of all cases, 
and severe invalidism in 14 %, of which latter 3 were total invalids. 

On the basis of the case histories I was able to ascertain that 
children generally suffer from a less severe form of the disease 
than adults, paresis in children being generally restricted to a 
smaller area, even in the initial stages, though severe cases also 
do occur (Table 2). Almost all of the children recovered completely, 
the majority of them being under 7 y. (the age at onset of the 
disease is meant here as in all later references). 

The follow-up examination showed that 76 % of the children 
under 7 y. 62 % of those at school age, and 48 % of the patients 
aged 15 years or over had recovered completely or nearly so. 
Thus the younger the patient, the better the prognosis. 

Even while yet under hospital treatment, that is to say during 
the course of the first 1—2 months, it was observed that the 
younger the patient was, the better the recovery. Even during 
this first period 3 children (2 of them under 7 y.) recovered com- 
pletely (Table 3). 

10 — Acta pediatrica. Vol. XXXV. 
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Table V 
Improvement of paresis in individual muscles of the limbs (numbers in per- 
centage) 
At the end of acute stage At the control examination 
Better or children + 
cured adults 
muscle paresis = = > 
= = = 5 
1. Total paresis 213 51 17 
(no muscular contraction 
observed) 
2. Particularly severe paresis 12.5%} 98 11 
(so weak as to be unable to 
move limb though muscular 
contraction noted) 
3. Severe paresis 14 = 64 31 7 47 
(Limbs move but weakly) 
4, Moderate paresis 15 9 63 44 13 54 
(Limbs move fairly strongly) 
5. Slight paresis 88 62 88 62 74 74 
(only slight muscular 
incapacity) 


1 result of cure: particularly severe paresis. 
2 » » or severe paresis. 
» » severe paresis. 


Some of the slight cases and a few of the moderate ones also 
recovered completely after leaving the hospital (Table 4). In 
general recovery progressed further in children than in adults after 
discharge from the hospital, only the severe cases making an excep- 
tion to this rule. Among the adult patients, on the other hand, 
only one case, of slight paresis, has made a complete recovery, 
the rest showing at best only relative improvement. 

It may thus be stated that the prognosis for the disease in all 
its stages is better for children than for adults. 
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Table VI 
Time of cure in cases of completely cured paresis 
(Number of patients, adults in parentheses) 


= 


. Time of cure from inception of disease 
Paresis at the end 


of acute stage <3 3—6 <2 
months | months years years years 


. Total paresis 


. Particularly severe 
paresis 


. Severe paresis 1 1 


- Moderate paresis 1 1 


alalprio 
72) 
> 
o 
— 
| 
n 
Psy 


. Cranial nerve 4 1 1 (1) 
paresis 


Cranial nerve paresis. 


The prognosis for cranial nerve paresis seems usually to be 
favourable (Table 6). Of a total of 9 cases 7 recovered completely, 
most of them in two or three months. Two have remained very 
slightly paretic. The cranial nerve cases include 2 adults, of which 
one recovered completely while the other remained very slightly 
paretic. 


Paresis of extremities. 


I have classified pareses of the extremities according to thir 
severity, i.e. the loss of muscular function, in order to ascertain 
what recovery was made by different degrees of paresis (Table 5). 
I have thus compared developments in 435 muscles or groups of 
muscles, of 70 patients, the results being given in percentage. 
Comparing their condition at the end of the acute stage, i.e. 1-2 
mos. after onset, and at the time of the follow-up examination | 
was able to ascertain that: 

1) in those cases in which some muscle or muscle group showed 
so little function at the end of the acute stage as to be unable to 
move the limb, or if the muscle was entirely paralyzed, this con- 
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dition had up to the follow-up examination generally remained 
unchanged or very slightly improved. Nor was the improvement 
in the case of children appreciably greater than for adults. 

2) muscle paresis allowing the patient to move the affected 
imb weekly 1—2 mos. after commencement of the disease showed 
considerably more improvement: Such muscles showed improve- 
ment in 64 % of the children and 31 % of the adults, and returned 
to normal in 14 % of the children, though in none of the adults. 

3) muscles easily capable of moving the limb, though noticeably 
wc akened, improved in over half of all cases (in 63 % of the children 
and 44 % of the adults), and recovered to normal in 15 % of the 
children and 9 % of the adults. 

4) if the muscle functioned well and was but slightly weakened 
recovery to normal occurred in 88 % of the children and 62% 
of the adults. 

5) the slighter the paresis was in children, the faster it im- 
proved (no material for comparison among adults) (Table 6). 

Summing up, we may say of paresis of the extremities that: 

— Total paralysis and severe pareses improve very little or 
not at all. 

— The improvement is greater when more muscular function 
remained after the acute stage. 

— The prognosis is generally better for paresis in children 
than in adults, except only for the severe cases; the less severe 
the paresis is in children, the more rapid is recovery. 

—Muscles only slightly affected with paresis may, in adults, 
recover completely, but complete recovery is very rare in cases 
of moderate paresis in adults, though more frequent in children, 
In the case of children even muscles severely affected may some- 
times be restored to normal. 

Even though the prognosis for individual paretic muscles is 
comparatively unfavourable, and though nearly 60 % of all patients 
were entirely paralyzed or suffered from severe paresis at the end 
of the acute stage, yet nearly all, even the high degree invalids, 
had noticeably improved during the follow-up period. 

This last is due to the following reasons: 

1) The patients have learned to compensate for the paralyzed 
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muscles with others, less paretic to begin with and since partly 
or entirely recovered. 

2) The patient has learned to make use of his limbs in a new 
manner, 

3) Orthopedic treatment has been given. 


Capacity for work. 


Owing to the above facts, as also to the patients’ adjustment 
to their changed condition and to new work, the average capacity 
for work of these patients as ascertained in the follow-up exami- 
nations was relatively high (Table 7). 

38 % of them were fit for even heavy physical labour. A 
further 11 % were incapable of more than light work, and 41 % 
were fit only for some suitable special trade. 

All of the above, adding up to 90 %, were able to support 
themselves by the proceeds of their labour. Included here are 
also the children considered able to support themselves in the 
future. Only one patient remained completely incapacitated for 
work; the remaining 9 % were either unable to support themselves 
entirely, or as yet their capacity for work cannot be determined 
with certainty. 


»Shortening» of limb. 


Shortening of limb was found only in patients under 15 years 
of age (Table 8), and this defect must be admitted to be the most 
serious consequence of the disease in this age group. The child 
in such cases is forced to rely chiefly on the use of their healthy 
limbs, which leaves the muscles of the paretic limb without much 
exercise, a condition easily leading to deformities of the limbs 
and trunk. It is also evidently due to the occurrence of limb short- 
enings, and the secondary afflictions arising therefrom, that the 
children suffering from severe paresis and some of those suffering 
from moderate paresis recover only comparatively imperfectly. 

This shortening and its degree I found related to the degree and 
spread of paresis as follows: 
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1) In all patients more than 50 % incapacitated 1—2 mos. 
from onset of the disease, and who were than entirely or parti- 
cularly severely paralyzed in some part of a limb, the paretic limb 
has remained shortened. 

2) The greater the general invalidism and the more severe the 
paresis in some group of muscles, the oftener this limb remained 
shortened and the greater the degree of shortening. 

3) In cases of but slight general invalidism shortening occurred 
rarely, and even then only when the muscular paresis was at least 
moderately severe. 

4) When only slight pareses occurred they were not followed 
by shortening. Moreover, I observed in a number of cases a shorten- 
ing in only that portion of a limb in which pareses occurred. 


Deformities. 


Deformities of limbs or trunk were observed in 49 of the patients 
examined, The greater the degree of invalidism at the end of the 
acute stage, the more often deformities resulted (see Table 9 for 
details), 


Aftertreatment. 


Deficient home care had evidently adversely affected the con- 
dition of 18 patients or delayed their recovery. The greater part 
of these were children, and the most usual consequences of neglect 
of treatment were contractures of the joints and atrophies of the 
paretic muscles. 

The blame for some of the mistakes in treatment must be 
attributed to the lack of proper surroundings and possibilities for 
care due to the war, but even in peacetime (and even in Helsinki) 
the aftertreatment of poliomyelitis patients as practiced in Fin- 
land doubtless leaves room for improvement. 

In the whole of Finland there are at present reckoned to be 
over one thousand poliomyelitis invalids over 18 years of age and 
each year there are some 50 new invalid cases. 
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It is to be hoped that the new invalid relief law now in prepa- 
ration will improve the care of infantile paralysis victims, to whom 
it also applies, whether they be children or adult invalids. It can- 
not, however, reach its full effect until sufficient hospital beds 
can be provided. 


Discussion on Papers 14—17 & 20. 


WaticreNn: Referred to an investigation carried out by himself 
and Dr. LunpHoLtm with a view to determining the length of the 
interval between primary tuberculosis and bone tuberculosis. This in- 
vestigation revealed that in half of the cases examined bone-the appeared 
within a year of the initial tbe-infection and in two thirds within two 
years, whereas very few instances were found of bone-the appearing three 
years after the infection had been communicated. Dr. RisincEr’s eight 
cases also occurred within three years of the primary manifestations of 
tuberculosis. — I also wish to stress some of the conclusions of Dr. 
NATHORsT’s investigation. He postulated that the prognosis with regard 
to lung tuberculosis was less favourable in cases where the pleurisy 
appeared after the patient had attained 9 years of age than when the 
patient was under that age. In view of the fact that pleurisy generally 
develops within six months of positive reaction to tuberculin, infection 
contracted in later childhood would seem to be more dangerous in this 
respect as regards the possible development of pulmonary tbc. Further, 
I should like to bring special attention to bear on Dr. Natuorst’s con- 
clusion that the reaction to tuberculin was not extinct in any of the 
children examined, which seems remarkable in consideration of certain 
reports from various countries which indicate that extinction of sensi- 
tiveness .to tuberculin is fairly commonly recorded. 

In Sweden there has been no increase in cases of lues congenita during 
the last ten years (1933—1943). The cases reported number 20 a year. 
With us, lex veneris has been in force for twenty years, and as our country 
has not been engaged in warfare, there has been no increase attributable 
to war-time conditions. 


Enxvist: At the United States Public Health Service Meeting of 
Penicillin Investigators of the National Research Council, held at National 
Academy of Sciences, Washington D.C., on February 7th, 1946, the follow- 
ing summary of facts relating to penicillin therapy for congenital syphilis 
in the U.S.A. was given by Piatou (Tulane University School of Medicine): 

The number of patients treated for early manifest lues congenita was 
191. The youngest was aged 11 days. the oldest 23 months. The mean 
age when treatment was started was 5% months. The cases had been 


156 DISCUSSION 


collected from four different clinics; only 23 of the children were whit: 
the rest were coloured. The patients were treated exclusively with Sodiun 
penicillin, the majority receiving 20,000—40,000 units per kg/body weight 
given in 60 3-hourly injections for 744 days. Larger schedules of 80,00 
units per kg were given in 120 equal doses for 15 days. Serious reaction 
calling for interruption of the treatment were not observed. 

Relapses were recorded in 12 cases, of which 5 were clinical as we 


as serological and 7 only were serological. 24 patients died while treat- 


ment was in progress, the deaths being attributed to common childis! 
disorders such as broncho-pneumonia, nutritional disturbances, otiti 
media, congenital heart diseases, etc. Striking improvement was notic« 
in 64 patients showing abnormality in the cerebrospinal fluid, and th 
healing of visible lesions was dramatically rapid, while extensive osseou 
involvement healed slowly, usually in 3—5 months. 

Piatou’s concluding remark was that Sodium penicillin seemed to bh; 
the best agent yet employed in the treatment of congenital syphilis. 

Thus, American penicillin therapy for lues congenita aims at effecting 


natural that such an idea should have been conceived, and experiment: 
carried out on patients with this end in view are quite justified. Howevel 
the dream of effecting ’sterisisatio magna’ is by no means new in the history 
of syphilis therapy, and considering the very varying tendency for healin; 
in lues congenita, a practitioner may perhaps be allowed to hold a some 
what sceptical view of this »all-or-nothing» attitude. On the other hand, thi 
consideration indicates an investigation of the value of combining th 


penicillin principle with other methods of treatment. In view of con- 


ditions now prevailing in Finland — high mortality figures, vulnerability 
of all children on account of the low standard of nutrition, and unusually 
virulent infections — the use of penicillin would in my opinion be justifie: 
in the following cases: 


1) as a remedy for severe intervening infections, 

2) as shock-therapy, used in conjunction with some other treatment 
to ensure rapid serum-Negativity in cases where this does not seem attain- 
able by other means, 

3) for initial treatment of feeble children who cannot endure any 
other kind of therapy. 

During 1946, seventeen patients were treated with penicillin at »Haga 
Extra Sjukhem» while undergoing prolonged treatment af some other 
kind. 


1. The patients reacted favourably to penicillin and generally put 
on weight during penicillin treatment. 

2. After penicillin treatment the patients seemed to tolerate other 
forms of treatment better than before. 
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3. Acute infections of a fatal nature could be removed with penicillin 
and the luetic infection was simultaneously mitigated. 

4, A remarkably rapid serological improvment usually took place 
after the administration of penicillin. 

5. Penicillin treatment, like all other cures previously used, is apt to 
roduce acute bowel atony, eventually developing into fatal anorexia, 
yomiting and loss of weight in feeble children. 

Apart from the cases where penicillin has been used as above, syphilis 
herapy at the »Finlands Welanderhem» at Haga has consisted in repeated 
courses of treatment with series of Salvarsan or Spirocide, alternating with 
Bismuth or ointment cures. The therapy has been continued regularly 
for one year after serumnegativity has been obtained. 


Sunpat: In Norway, the incidence of venereal diseases, including 
lues acquisita, has increased considerably during the war. As a 
link in the campaign against syphilis the Board of Public Health recently 
decreed that all doctors, whether on the staff of hospitals, dispensaries, 
advisory centres or doing general practice, should perform a Wassermann 
test on every pregnant woman, the blood specimens to be examined free 
of charge at the State Institute for Public Health. We believe that this 
measure provides a safeguard against lues congenita, since it ensures 
latent acquired lues being diagnosed in time to allow the patient to be 
treated during pregnancy. 


Pium: At the children’s department of the »Rigshospitalets ex- 
perience has taught us to defer hormone treatment until the patient 
has almost reached the age of puberty. Follow-up examinations of patients 
who have been operated on for cryptorchidism have unfortunately shown 
that the danger of sterility resulting is considerable. We therefore recom- 
mend operative treatment only in cases where complications occur in 
connection with defective descent at the age of puberty. 


SunpAL: The moderate hormone doses administered by me have 
not been observed to entail ill-effects of any kind. On the con trary, 
mothers of my patients have often reported spontaneously to me 
that their sons lose their shyness and nervousness and develop »boyish» 
traits. In no case has lasting, fundamental destruction of the genital func- 
tions occurred. I do recommend interruption of treatment, however, in 
cases where no results are observed after administration of about 2500— 
3000 M.E. 


MatmsBerc: Dr. ELGENMARK was to have read a paper tomorrow 
on epiphyseal ossification in certain pathological conditions. On account 
of illness in his family he has been prevented from coming here. 

His data comprise certain cases of cryptorchidism in infancy, coupled 
with distinct retardation in the epiphyseal ossification, which indicates 
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that endocrine disturbances manifest themselves also through other sym- 
ptoms than cryptorchidism as such, appearing in conjunction with th 
latter. 


Matt: One of the patients cited in Dr. ARVELA’s Case-histories concernin 
serious forms of poliomyelitis in early childhood, is now being treated fo: 
second attack of poliomyelitis in my department of the Central Hospital of 
Pori. In 1937, of the aged of 4 years and 11 months, the girl was admitted 
to the Hospital for Infectious Diseases in Helsinki to undergo treatment 
for polyomyelitis. Her upper and lower limbs as well as the lumbar region 
of the back and the muscles of the stomach were paralysed on admission 
At the end of one year she was completely cured and Dr. ArvExa’s follow- 
up examination in 1946 revealed no muscle atrophy. At the end of May 
1946, when aged 13 years 7 months, she came to my consulting-room, 
having noticed that her lower limbs had grown weak and the gripping 
faculty of her hands impaired after a spell of fever lasting for two days 
one week previously. She was admitted to the hospital, where the follow- 
ing symptoms were observed on the day of admission: distinct bilateral 
paresis of the muscles of the hands and peroneus, multiple patellar reflexes; 
lumbar puncture: fluid clear, 81 cells per cubic mm (mono and polynucleai 
in equal numbers), Pandy +, Nonne —, sugar 90 mgm per 100, lumbar 
pressure 150 mm. During the following four days the paralyses increased, 
the knee-jerks became extinct, and finally the upper as well as the lower 
limbs and the muscles of back and stomach, became paralysed. Also 
considerable pain in the lower limbs was noticable. The general condi- 
tion was good, however. 100 Gm heparine was administered four times 
a day for six days. Three weeks after admission, viz. about four weeks 
after the onset of the illness, there were slight of improvement of the 
paralysis. Now she can move her fingers fairly well and slightly raise her 
shoulders, thighs and soles. 

When studying recently the case history of this patient for the year 
1937, as recorded at the Hospital for Infectious Diseases in Helsinki, | 
was struck by its remarkable resemblance to the fresh onslaught of 
polyomyelitis ten years later with regard to the anamnesis as well as the 
course of the illness. On both attacks the initial fever stage lasted two 
days only, whereupon the illness progressed fairly slowly, the paralysis 
affecting the same sets of muscles and beginning to retreat in fairly quick 
stages after a lapse of three weeks. Even though heparine, which formed 
part of the treatment on the second attack, was not obtainable in the 
first instance, the cure has been satisfactory in both attacks of polio- 
myelitis, at least so far. 


Strom: Since mention has been made of heparine in connection 
with treatment for polyomyelitis, I should like to call attention to the 
fact that by my orders every other case at the Hospital for Infectious 
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Diseases in Stockholm has been treated with heparine, since 1945, every 
alternate case serving as control. That is the only way in which the value 
of heparine in polymyelitis therapy can be ascertained on a scientific basis 
My experiences have been entirely negative so far, but the case material 
is still not extensive enough for me to give a final opinion. In the heparine 
series three deaths have occurred, as against one in the control series, 
and no difference has been observed as regards the progress or retreat 
of pareses, at least not to show any balance in favour of heparine. 


21. 


New classification and nomenclature for new. 
born infants including prematures and 
abortions. 


By 


ARVO YLPPO. 


Everyone engaged in clinical or pathological work relating to 
the care of prematurely born infants knows how impossible it has 
been so far to compare the material of different pediatric and 
above all obstetric clinics. In some quarters the infants ai 
still being classified according to their length at birth, no defini 
length having been agreed upon, however, 45, 47, even 48 cm 
being regarded as boundary lines for premature births. In another 
connection I have tried to prove that there is no advantage in 
going by length rather than by weight. Further, I have been able 
to demonstrate that the same nurse or midwife may attain different 
results, varying up to 10 %, in measuring the length of a child 
on successive occasions. 

Yet, my proposal that 2500 g should be adopted as a 
distinguishing limit between prematures and full-term infants 
has also been advocated and even applied by many authorities. 
This distinction was officially adopted in 1935 by the American 
Academy of Pediatrics, and the Royal College of Physicians of 
London and the Royal College of Obstetricians and Gynecologisis 
of England have also expressed agreement with my view. 


N 
d 
li 
b 
te 
al 
ré 
in 
g1 
cl 
di 
fo 
as 
br 
al: 
wi 
te: 
fi 
(J 
ye 
sn 
Fi 
we 
ch 
th: 
at 
she 
the 
11 


NEW CLASSIFICATION AND NOMENCLATURE FOR NEW-BORN ETC. 161 


But where should the lower boundary. line for prematures be 
drawn? How shall prematures be distinguished from abortions? 
To us pediatricians the question seems a simple one. We draw the 
line as low down as possible, as children weighing 500—600 g at 
birth have been known to live for shorter or longer periods. 


Obstetricians, however, regard the matter differently. In their 
textbooks, as in those on midwifery, it is stated, as a rule, (ST6CKEL 
and others) that if the pregnancy is interrupted before the 28th 
week the fetus cannot survive and that such cases should be 
regarded as abortions. As it is commonly admitted that it is often 
impossible to determine with certainty the duration of the pre- 
gnancy, one has tried to base the distinction on the length of the 
child, and 32 cm (sometimes even 35 cm) has been suggested as a 
distinguishing value between prematures and abortions. In Sweden 
for instance, all stillborn feti measuring up to 35 cm are regarded 
as abortions, while all feti weighing less than 2500 g, but having 
breathed and shown signs of life, are regarded as prematures, as 
also all still-born feti measuring from 35 to 47 cm. 

In our country, v. Numers, trying to determine the mean 
weight of feti aged 28 weeks, which age is »popularly» and in the 
textbooks regarded as being the upper limit of abortions, has 
fixed the mean weight of feti aged 29 weeks at 1250 g. 

This coincides with the weight advocated by HENDERSON 
(Journal of Obstetrics and Gynecology of the British Empire) last 
year as being the most suitable lower limit for prematures. For 
smaller feti he suggests the denomination »praeviable». 

v. Numers results, derived from PaRvIAINEN’s considerable 
Finnish data, show that the mortality of children weighing bet- 
ween 600 and 900 g at birth is 100 % in the first year, and of 
children weighing 900—1400 g 97.2 %. 

As the number of survivals among the children weighing less 
than 1250 g at birth was so small in his material, v. Numers arrived 
at the conclusion that the limit between prematures and abortions 
should be fixed at 1250 g, which would also tally with the prevalent 
»popular» and textbook notion, according to which a fetus less 
than 28 weeks old is an abortion. 


11 — Acta pediatrica. Vol. XXXV. 
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From the obstetric point of view this upper limit for abortion; 


(28—29 weeks and 1250 g) would also be acceptable in so far as 
according to Ritara and others a woman should be regarded »s 
secundipara only if the previous pregnancy has extended over 


28—29 weeks. 

These questions were thoroughly discussed recently at a joir 
meeting of Finnish obstetricians and pediatricians. 

Recent developments have made it possible to save a greater 
number of prematurely born infants and it may be said wit); 
certainty that the number of such cases will increase still further. 


Consequently, a greater proportion of the children weighing less 


than 1250 g at birth and classified as abortions will remain alive, 
which is bound to create a strange and untenable situation from 
a statistical as well as a practical point of view and necessitat: 
a downward adjustment of the upper limit for abortions. On th 
other hand, the above mentioned obstetric considerations and th 
sudden drop in mortality figures at the weight of 1250 g or th 
age of 28—29 weeks, constitute an inducement ito lay special 
stress on this weight and stage of development. HENDERSON speaks 
of »praeviable» children, RAuRAMO suggested »immature» children 
at the meeting mentioned above. The latter denomination has 
often been used as a synonyme for prematures, for instance by 
Peiper, who substitutes »unreife Kinder» for »friihgeborene Kinder», 
but this need not prevent our adopting the denomination »imma- 
tures» for a certain group of prematurely born infants. 

In Finnish official statistics 800 g has hitherto been regarded 
as the lowest limit for prematures, but this figure might be reduced 
to 600 g in consideration of recent experiences and in view of th 
anatomical structure of fetus. Finnish pediatricians and obstetri- 
cians are agreed on this point, and on their behalf I would now 
like to propose that a classification based on the weight at birth 
should be officially adopted in the countries of northern Europ: 
in respect of children and parturitions, when the weigh! 
of the infant does not exceed 2500 g, according to the following 
principles: 

lst Group — partus praematurus, comprising children and 
parturitions for which a birth weight of 1250—2500 g is recorded, 
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2nd Group — partus immaturus — children and parturitions 
registering a birth weight of 600—1250 g, 

3rd Group — abortus — all cases where the birth weight does 
not exceed 600 g. 


Discussion on Paper 21. 


LICHTENSTEIN: Expressed agreement with the principle of a group of 
immatures being introduced between prematures and abortions. The 
upper limit should be fixed at 1250 g for reasons advanced by Prof. Yuppé, 
whereas some hesitation might be felt in drawing the lower boundary 
line. Advocated the adoption of a uniform nomenclature in different 
countries. 


Yuppé: The fixation of a lower limit is important mainly for two 
reasons: 

1) different statistics would become comparable, 

2) the effects of maternity welfare could be more easily ascertained 
and compared than hitherto. 


FROM THE DEPARTMENT OF MEDICAL CHEMISTRY, UNIVERSITY OF UPPSALA 


22. 


On the chemical proporties and clinical use of 
protein hydrolysates. 


By 


GUNNAR AGREN. 


Since Mc Coy, MEyEr and Rose’s discovery 1935 of threonine 
and its indispensability to the animal system, numerous studies 
in animals and in man have been reported on the administration 
of amino acids derived from various sources. Using a complete 
mixture of amino acids in a synthetic diet, Rose et al. 1939, 1943 
have shown that it is possible to keep dogs and human beings in 
nitrogen equilibrium. Also MappeEN et al. 1943 have obtained 
positive nitrogen balance with hypoproteinemic dogs injected with 
mixtures of the ten essential amino acids. In table 1 the essential 
and non-essential amino acids are recorded. 


Table 1. 
Essential amino Non essential amino 
acids acids 

Arginine Alanine 
Histidine Aspartic acid 
Lysine Citrulline 

Cystine 
Isoleucine Glutamic acid 
Leucine Glycine 
Valine Hydroxyproline 
Threonine Hydroxyglutamic acid | 
Methionine Norleucine 
Phenylalanine Proline 
Tryptophane Serine 

Tyrosine 
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Fig. 1. Growth of rats on the standard diet with an addition of protein hydro- 

lysate. When calculating with an average body weight of 50 g the animals 

of group I and II were given a volume of hydrolysate corresponding to 1.5 

and 3.0 g respectively of protein per kg of body weight and day. Group III = 

control animals. The numbers in parenthesis denote initial and final weights 
of the rats. 


From pediatric point of view it is of special interest that in 
the food of growing animals these ten essential amino acids must 
be present. In consequence they have also been called »vitamino- 
acids», Recently several investigators have studied the oral and 
parenteral administration of protein hydrolysates containing the 
essential amino acids (cf. WRETLIND 1945). The hydrolysates have 
been prepared in two ways, either by acid hydrolysis of proteins, 
mainly casein, fortified with tryptophane, (Parenamine, U.S.A.), 
or by enzymatic hydrolysis, (Amigen, U.S.A., Aminosol, Sweden), 
the source of enzyme being the digestive organs. 

Two years ago, in connection with investigations on factors 
stimulating the formation of blood corpuscles, I was interested in 
the action of the catheptic enzymes on proteins containing extrinsic 
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Table 2. 
Amino acids in per cent of ash and moisture free protein with a calculat 
nitrogen per cent of 16.0 A = Enzyme hydrolysate. B = Enzyme hydrolys 
further hydrolized 4 hours with 20 p.c.HCl. C as B but with 20 hours acid 
hydrolysis. 


Lysine 
Valine 


Threonine 

Methionine 
Phenylalanine 
Tryptophane ........ 
Cystine 

Tyrosine . 5.5 
Glycine 2.9 
Proline § 11.8 
Hydroxyproline.... ) 


0.30 
0.80 


factor (casein). It was found that an almost complete proteolys 
could be obtained. The quotient amino nitrogen to total nitrogen w: 
repeatedly determined to 0.60—0.65 (AGREN 1946 a). The reactio: 
was performed at weakly acid reaction and the method therefo: 
offered certain practical advantages in the large scale preparati 
of a protein hydrolysate. The effect of the hydrolysate was test: 
on growing rats. They were kept in individual cages and fed 
diet used by Garp in order to obtain a maximal growth. T! 
protein hydrolysate was administered orally with a pipette. T! 
rate of growth of the animals in the experimental and in the contro! 
series was the same (cf. Fig. 1). 

It was observed, however, that the food intake of the rats in 
the experimental series (hydrolysate + diet) was significantly | 
than that found in the control series, (AGREN 1946 b). This obse: 
vation was related to the report of WotLEy 1945 that enzymatic 
protein hydrolysates contained specific bacterial growth stimulating 
substances of peptide nature. The results reported in the presen! 
investigation on rats has recently been confirmed by Rose et al. 1946 
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The results of the rat experiments prompted an investigation 
of amino acids and enzyme-resistant peptides in the protein hydro- 
lysate. A chemical analysis was carried out on the hydrolysate 
directly and after a further acid hydrolysis. The preliminary 
results are given in Table 2. 

Of the 20 amino acids found in casein 14 have been analyzed 
with a total yield of 66 p.c. If the figures found by W1ILLIAMson 
for the remaining amino acids are added a total yield of 115 p.c. 
is obtained. The amounts of essential amino acids in the hydro- 
lysate must be considered as satisfying from nutritional point of 
view as the result approaches that found by Hier and BERGHEm™ 
1946 for the pattern of free amino acids in human plasma, Com- 
paring the figures obtained directly on the enzymatic hydrolysate 
and those found after a further acid hydrolysis it is obvious that 
of the 13 amino acids found 9 are set free while valine, isoleucine, 
threonine and proline seem to form peptide bonds rather resistant 
to the action of the catheptic enzymes. This result from pediatric 
point of view is of special interest in connection with the thera- 
peutic use of protein hydrolysates on premature children. It seems 
possible that these enzyme-resistant peptides may have a similar 
extra growth effect on children as found on rats. If demonstrated, 
this effect would favour the exclusive use of enzymatically hydro- 
lyzed proteins when a rapid growth effect is desirable. The isolation 
and chemical characterization of these growth factors must be of 
both theoretical and practical interest. The catheptic digested 
casein hydrolysates have been tested for more than a year on the 
Pediatric Clinic of the Academic Hospital, Uppsala. The preli- 
minary results of this investigation will briefly be communicated 
by dr. Opere. 
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Discussion on Paper 22. 


Oserc: Following Acren’s account I should like to tell you of 
some preliminary results of experiments with the casein hydrolysate in 
question used as subsidiary nourishment for premature children. Th: 
investigation is now in progress at the Children’s Clinic in Upsala and 
was started just over six months ago. 

In order to obtain fairly reliable basic data for purposes of contro] 
the investigation has been planned in the following manner. The children 
are placed successively, on reaching the age of one week, in one of th 
following groups: 

Group I. Basic diet 120 cal/kg. breast-milk. 
Subsidiary diet: 12.5cm* kasein hydrolysate (20 % amino acids 
and 20 % glucose) per kg, equalling about 20 cal. per day. 
Group II. Basic diet as group I. 
Subsidiary diet: 10 cm* 25 % mixture of glucose + 2.5 g 
kasein per kg/about 20 cal. 
Group III. Basic diet as in groups I and II. 
Subsidiary diet: 30 cm* breast-milk per kg/about 20 cal. 

By this means the calorific value per kg is kept on the same level 
in all the different groups. The birth-weights have varied between 2240 
and 1350 g. As debile children are very tricky material from a nutritional 
point of view, the data will have to be fairly extensive before definit 
results can be obtained from an investigation of this kind. The number 
of cases is still very small. I present the average figures for the weight 
increase during the 2nd and 3rd weeks after birth: 


Group’ I 10 children 140 g/week (60—210 g) 
Group II 10 children 129 » (70—190 g) 
Group III 12 children 110 » (55—4175 g) 


The difference in weight increase between groups I and III is so pro- 
nounced that it may be assumed that it will remain appreciable even. 
a larger number of case histories. It is yet too early to say anything further. 
The children have taken the preparation fairly well in spite of the un- 
pleasant taste. 
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The Development of Rickets in Premature 
Infants. 


By 


GERT v. SYDOW. 


About 30 years ago, YLPP6 in his studies of premature infants 
had come to the conclusion that the low content of bone-building 
minerals in human milk must sooner or later cause rachitic changes 
in premature infants given this food exclusively. This opinion has 
since been supported by several observations especially those made 
by American investigators. Thus, analyses of fetuses at different 
stages of their development have shown that the mineralization 
of the skeleton is to a very large extent brought about during the 
last intra-uterine months, so that premature infants, it must be 
assumed, are born with a considerably less mineralized skeleton 
than full term infants. Further in metabolism trials on infants it 
has been found that the mineral retention which can be attained 
by feeding exclusively on human milk is not sufficient to maintain 
the mineral content per kg body weight of the infant at birth. It 
is not surprising, then, says an American author, that premature | 
infants who have been fed only on human milk almost invariably’, 
develop rickets. 

Since, however, the mineral content decreases w—_—~€,£ 
after birth even in fullterm breast-fed infants, but is maintained 
at the original level if the infant is given cow’s milk, many authors 
have interpreted this decrease as a physiological one, whereas the 
continually high mineral content in bottle-fed infants has been 


{ 
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termed »supermineralization» and has been regarded as, if 1 
harmful, in any case probably not useful. This opinion, of cour 


seemed to be supported by the practical experience that clinical 
rickets is found, proportionally, more often in bottle-fed infan(s 


than in breast-fed ones. This, probably, is the reason why | 
recorded observations on premature infants have not receiy 


much attention, and_why-ahmost all modern text-books of peii- 


atrics teach that rickets caused by a lack of minerals can o1 
be provoked in certain species of animals, but not in infan 
Rickets in infants is usually described as an almost pi 


avitaminosis, and. this the more categorically, the newer the text 


book. 
“~~ To me, it was therefore a surprise when, some years ago, I 
trying to investigate the possible difference in vitamin D deman 


between breast-fed and bottle-fed infants, and found that when, 
of a pair of premature twins, one twin was given only human milk 
and the other a supplement of cow’s milk, the blood of the human- 
milk twin would consistently show lower values for serum inorga- 
nic phosphorus and higher for serum phosphatase than that of 
the cow’s milk twin, and in some cases the human-milk twin also 


developed roentgenological signs of rickets, while the cow’s mil! 
twin showed all the time normal roentgen pictures. 
I then began to investigate the part played by feeding in th: 


development of rickets in premature infants and have now collected 


the results from a series of such infants with birth weights m 
above 2000 g. The infants have been examined regularly, usually 
at intervals of 14 days, with roentgen and blood analyses: micro 


analyses of serum phosphatase, serum inorganic phosphorus, and 


serum calcium, As a check and for comparison I have also examine! 


by the same methods a series of normal full-term breast-fed in- 


fants, on the one hand newborn, examined at the obstetric ward, 
on the other hand older infants examined at a children’s welfai 
centre. The normal values obtained agree very well with thos 
reported in recent years by other investigators, mostly fro: 
America. 

If the premature values are compared with the normal, it is 
found that in the first days of life the serum phosphorus is th: 
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mg % 
SERUM CALCIUM 


Ph. U. »mg 


% 
SERUM SERUM INORGANIC 
PHOSPHATASE PHOSPHORUS 


5.0 


L 4.0 


3.0 
Normal Premature inf. Premature inf. Premature inf. Premature inf. 
values fed human milk — fed human milk given cow's milk given cow's milk 
without supplem, + vitamin D but no vitamin D + vitamin D 


Fig. 1. Premature infants, birth weight 1010—2000 g: serum values at 16—105 
days of age after different feedings. 


same in the premature as in the fullterm newborn. The serum 
phosphatase is about 1 4% times as high in the prematures as it is 
in the full term infants and the serum calcium is about 1 mg% 
lower in the prematures. In the following months the values depend 
greatly on the feeding of the infants, and this is shown graphically 
by the diagram (Fig. 1) for the age period 16—105 days. The 
columns represent the means of the groups + the standard devia- 
tions, i.e. the range within which about two-thirds of the individual 
values may be found. 

The serum phosphatase is low in the full-term normal infant 
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and has a very small standard deviation. In premature infan{s 
given human milk without any supplement it is on the oth 
hand, very high: the mean is about twice, and the standard devi 
ation about three times the normal. — A supply of vitamin D i 
a large dose does not seem to make any difference in this respect. 
A supply of cow’s milk, on the other hand, makes the valu 
considerably lower, though still higher than the normal. — 
supply both of cow’s milk and of vitamin D, finally, makes the 
values quite normal, and even the standard deviation becomes a 
small as in the normal series. — It will thus be fourid that a supply 
of cow’s milk will bring the serum phosphatase nearer the norma 
in premature infants, and that the effect of cow’s milk in thi 
respect is improved by vitamin D supply. A supply of only vitamin 
D, on the other hand, seems not to have any effect. This is true, in 
any case, for the smallest premature infants; in the somewhat larger 
ones a small effect can really be shown of a vitamin D supply only. 

The serum inorganic phosphorus is high in the normal series, 
with a fairly small standard deviation. Premature infants given 
human milk without any supplement, show a considerably lower 
mean and a standard deviation which is about twice that of th: 
normal series. — A supply of vitamin D causes no statistically 
significant improvement. A supply of cow’s milk, on the othe: 
hand, causes a considerable improvement, and if both cow’s milk 
and vitamin D are given, the values become about normal, but 
the standard deviation is still somewhat larger than the normal. 
Thus on the serum phosphorus, too, the cow’s milk supply, has the 
main effect. The simultaneous addition of vitamin D will, possibly, 
give still better values, but its effect is not statistically significant. 

Finally, the serum calcium gives quite a different picture. Like 
the phosphorus, the normal mean is high with a fairly small standard 
deviation, and like the phosphorus, the premature infants given 
only human milk show low values with a large standard deviation. 
— But in this case, cow’s milk supply has no effect. Premature 
infants given a cow’s milk supply, but no vitamin D, have as low 
a mean and as large a standard deviation as the infants given 
human milk without vitamin D. Here, on the other hand, some 
effect will be obtained by vitamin D. Premature infants given 
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human milk + vitamin D show a considerably better mean and 
a very small standard deviation. The supply of cow’s milk + 
vitamin D gives the same result. Thus cow’s milk cannot improve 
the effect of vitamin D on the serum calcium. 

The main effect of vitamin D, therefore, on the serum values) 
is, that it improves the serum calcium. Cow’s milk, on the other 
hand, may increase the serum phosphorus and decrease the serum 
phosphatase considerably. At least for the phosphatase, the effect 
of cow’s milk may be improved by a parallel supply of vitamin D. 

The same effect as of cow’s milk seems to be obtainable to 
some degree by giving certain mineral preparations, such as calcium 
hexosediphosphate. This may indicate that the effect of the cow’s 
milk is due to its mineral content. 


Regarding the roentgen findings it appears that skeletal changes 
which are usually interpreted as rachitic, can occasionally be found 
as early as on the 14th day, but from the age of one month they 
are found in more than half of all examinations. Neither a supply 
of vitamin D nor one of cow’s milk can with certainty prevent 
the development of roentgen signs of rickets, but they develop 
only occasionally under cow’s milk treatment. In a few~vcasés, 
however, obvious roentgen signs of rickets have developped in 
infants given both a cow’s milk supply and a large dose of vita- 
min D since the first week of life. 

When the roentgen findings are compared with the blood analy- 
ses, the results are illustrated by fig. 2, for the age group 31—105 
days. In this, no division is made between the serum phosphatase 
and phosphorus values of premature infants given no vitamin D 
and of those given vitamin D, as the vitamin does not have any 
noteworthy influence upon these values. For the serum calcium 
values, no division is made between premature infants given or 
not given a cow’s milk supply, as the cow’s milk has no effect 
upon the serum calcium values. 

As will be seen from the diagram, the serum phosphatase of 
the infants given human milk is much higher in the cases which 
show signs of rickets than in the cases showing normal roentgen 
pictures, and the standard deviation is also much larger when 


r 
l 
5 
} 


PHOSPHATASE PHOSPHORUS 


Ph. U. 


- 50 


- 40 


20 


174 GERT V. SYDOW 


SERUM SERUM INORGANIC SERUM CALCium 


mg % mg % 


7.0 — p 12.0 
b 6.0 11.0 
= 

5.0 10 
= = 
had 

b 4.0 9.0 

3.0 8.0 
i 
Normal Réntgen Réntgen Human Cow's N 
values normal rickets milk milk vitamin D vitamin 


Fig. 2. Premature infants, birth weight 1010—2000 g: serum values at 31—10 
days of age when roentgen findings are normal and when signs of rickets are 
present, with different feedings. 

(Note that in serum phosphatase and serum inorganic phosphorus the blank 
colums represent human milk feeding with or without vitamin D, but in serum 
calcium means there has been no vitamin D supply, with human or cow’s milk.) 


rickets is present. In the cow’s milk series, on the other hand, 
the difference is much less: even the infants with roentgen signs 
of rickets now show fairly normal values. 

The serum inorganic phosphorus values, too, are much mor 
normal in the cases given human milk where no roentgen changes 
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have appeared. In the cow’s milk series, on the other hand, there 
is no difference between those showing and not showing roentgen 
signs of rickets. In both cases the values are high and nearly normal, 

The serum calcium values, on the other hand, in the infants 
given no vitamin D are lower when no roentgen signs of rickets 
have appeared than when rickets is present, but the difference is 
not quite significant. In the infants given vitamin D, on the other 
hand, there is no difference between the cases with and without 
roentgen signs of rickets. 

Thus, cow’s milk improves the serum phosphatase and serum 
inorganic phosphorus, even where it cannot prevent roentgen signs 
of 1ickets; and vitamin D improves the serum calcium even in the 
cases where rickets has developed. 


Is it then really rickets, which thus manifests itself in the 
roentgen pictures and the serum values of the premature infants 
given human milk? No doubt, it may be objected that it is not~ 
proved that the anatomical basis of these changes is the same as is 
usually defined as rickets. I have planned, in collaboration with a 
pathologist to examine the anatomical material which during the 
investigation I have collected from premature infants who died 
in the hospital. Till now, however, this has been possible only 
with a few selected cases who have been examined by Dr. STIG 
RanstrOM, Of the Pathological Institute at Upsala. The cases 
selected include those infants of the series who were oldest at 
their death, and they include both cases which had shown rachitic 
changes in the roentgen pictures and in the blood analyses; cases 
which had shown only pathological blood analyses but no roentgen 
rickets, and also cases which had shown neither roentgen nor serum 
signs of rickets. The results of the anatomical examination appear 
from the table (Fig. 3). Dr. Ranstrém has examined the costal 
epiphyses both macroscopically and histologically; histologically, 
he has tried to classify the degree of the changes from moderate 
(1), to pronounced (II), and severe (III). He says that the histo- 
logical changes, where such have been found, have been quite 
typical for rickets. He points out the partial disagreement bet ween 
the macroscopical appearance and the histological changes: pro- 
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Birth Most recent analyses Age at Hist: 
Age|Ph-ase]  P Rig | | posses | Mek 
1530 human 9 9.6 | 2.35 _— 19 — 0 
1100 human 17 | 25.3 | 2.20 ( ) 20 (+) I 
1560 human 19 | 19.8 | 4.20 _— 24 -- II 
1620 human 9} 10.5 | 3.40 --- 28 
1550 | hum.+gluc. | 30 | 29.8 | 3.65 + 35 4. I 
1940 human 29 | 36.8 | 4.95 (—) 44 --- 0 
1770 | hum.+gluc. | 48 | 16.0 | 5.45 — 57 — 0 
+cow’s m. 
1540 |hum.+vit. D] 50 | 16.8 | 4.55 —_ 65 + 0—! 
1420 | hum.+gluc. | 88 | 44.4 | 4.00 |+-+ heal. 90 IT] 
+cow’s m. 


Fig. 3. Comparison between clinical and anatomical findings in 9 premature 
infants who died. 


nounced histological changes can be found without bosses, and 
bosses without histological changes. (This may be a memento 
concerning the value of so-called clinical signs of rickets: when no 
certain conclusions can be drawn from the bosses at a free-prepared 
and split rib, what can be said of arosary palpable through the skin?) 

It appears from the table that the cases showing roentgen signs 
of rickets did also histologically show rickets of different degrees. 
That no roentgen signs of rickets were observed in some cases 
which had histologically pronounced or severe rickets, may be 
fully explained, at least in one of the cases, by the fact that the 
roentgen picture was taken so long before death, and at so early 
an age that signs of rickets were hardly to be expected. No histo- 
logical rickets was found in a case showing a remarkably low 
serum phosphorus value but in other respects normal findings and 
in one showing a high serum phosphatase as the only sign of rickets. 
— The essential result of the anatomical examinations, however, 
is that the signs of rickets found at the investigation may corres- 
pond to a histological rickets, and that histological changes quite 
typical of rickets may be found as early as at the age of twenty 
days. This seems to indicate that the signs of rickets found in 
this material really are signs of genuine rickets. 
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On the absorption of calcium and phosphorus. 
By 


O. MELLANDER. 


An account is given of preliminary experiments on the absorp- 
tion of calcium and phosphorus in infants. The Ca/P ratio of the 
stomach contents of infants fed with human and cow’s milk were 
determined. After digestion for 30 minutes in the stomach the 
ratio Ca/P was reduced in most of the experiments involving human 
milk. This was also the case in a few experiments with cow’s milk 
but generally the ratio in these experiments was not reduced after 
digestion, That. a secretion of phosphorus in the stomach does 
not occur was also established. The reduction in the Ca/P ratio 
therefore seems to indicate that absorption of calcium from the 
stomach is possible under certain circumstances. 

The preparation of calcium phosphopeptone from cow’s casein 
was also reported. This substance may be of importance for absorp- 
tion of calcium and phosphorus in the intestines. It is not digested 
by proteolytic enzymes in the intestines, its content of calcium 
and phosphorus is rather high (according to preliminary analyses 
ca 10% Ca and 6 % P). The calcium phosphopeptone is very 
soluble in water. Calcium and phosphorus in this form probably 
do not interfere with each others absorption (due to the precipita- 
tion of inorganic calcium phosphate) which might be the case when 
they are given as inorganic salts. 


12 Acta pediatrica. Vol. XXXV. 
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FROM THE PEDIATRIC CLINIC OF KAROLINSKA INSTITUTET AT NORRT{| 
HOSPITAL. 


The Principle of Evacuation of the Stomach in 
Infants and Prematures. 


A non-roentgenologic study. 
By 


S. VENDEL. 


For several decades the motor function of the stomach has 
been the object of comprehensive investigations (cfr. CATEL 1937 
but despite the minute observations of many experienced investi- 
gators the separate results will be seen to differ so much fro: 
each other that it is still possible only to speak about the emptyi 
of the stomach in the most general terms. The time of evacuatio 
varies very considerably in different individuals, and even in th 
same individual on repeated examination. A fairly great varianc: 
is found between different groups, e. g. when comparing a numbe: 
of works of the medical literature, as did BoustouG (1935). 

Therefore, Smiru (1945), is fully justified when he writes a: 
follows: »No uniformity is to be expected. The stomach empties 
with unpredictable variability», but it is difficult to imagine that 
this should really apply to infants who in most of their other vita! 
functions display so marked a regularity. It has been tried to 
explain the variations found from the affectibility of the stomacl 
by its reflex and hormonal regulation. On the other hand, in 
CATEL’s statement (vol. I, page 121) the following description o! 
the gastric peristalsis is found: . . .eine Prazision der rhytmischen 
Tatigkeit, die tiberrascht... kaum um Bruchteile differierend»! 

Nearly all investigations are roentgenologic. In most cases « 
contrast medium was employed, but a few investigators hav 
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wanted to safeguard against possible methodic errors caused by 
this examination and made the transillumination without using 
barytes, as did BEHRENDT (1923) and Bessau, RosENBAUM and 
LEICHTENTRITT (1921). The predominant use of the roentgenologic 
method must be attributed to the fact that it has been believed 
that all factors changing the natural course of the evacuation could 
be avoided: The process can be followed without interference and 
the peristalsis observed, and it can be seen direct when the last 
residue leaves the stomach; and, if desired, these impressions can 
be fixed on a roentgen film. With some practice a certain perception 
of the course is obtained from the extent and density of the 
roentgen shadow: In some cases it will be seen that to begin with 
the stomach empties more rapidly, later on far more slowly while, 
in other cases, the reverse seems to be the case. The flaw of the 
roentgenologic method is that, besides making the peristalsis visible 
(and showing, when the first portion of the meal enters the duo- 
denum, if a barium meal has been given) it gives only one exact 
item of information: The time when the stomach gets empty — 
and that with so great variations that, in spite of everything, the 
method must be suspected of being encumbered with great sources 
of error. It gives no useful information about the entire inter- 
vening part of the evacuation curve, and cannot do so either until 
methodics have been prepared like that used in determination of 
the volume of the heart in vivo. 

Both evacuation curves have their adherents among physi- 
ologists. The divergence of opinions is perhaps best illustrated by 
the following quotations: STaRLING: »As emptying proceeds, the 
rate of evacuation is readily slowed down by influences, probably 
reflex, but also in part hormonal...», and by Wiccer (1934): 
‘The emptying rate of the stomach increases progressively from 
the onset to the completion of digestion.» 

Only through quantitative determinations in the course of the 
evacuation will it be possible to elucidate which type of emptying 
is the right one. Such determinations are found only exceptionally 
in the literature, but Wutson’s statements afford an example. 
Graphic representation of his table values conveys the impression 
that the nature of the food itself determines the type of evacuation: 
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Raw egg-white represents the former — the »concave» cur 
whereas egg-yolk with bacon results in the »convex» shape. liy 
fluroscopy an estimate was made of the percentage of the bari: m 
remaining in the stomach after 14%, 3 and 4% hours. 


As the times of evacuation in infants displayed so wide lim'ts 


of variation, even a rough method with comparatively great «x- 
perimental errors will be justified if only it elucidates one now 
feature of the evacuation of the stomach, be it either so that ihe 
variations have been due to the natural conditions or have sim) ly 
reflected hitherto unnoticed methodic errors in the roentgen 
examination. 

In the present investigation our aim has been to follow | i¢ 
entire course of evacuation, and not to be content with dei r- 
mining the initial and terminal points of the curve. The method we 
chose was simple use of an ordinary stomach tube (size 12 to | }) 
and a graduated Record syringe of 50 or 100 cm*. The rate of 
evacuation is followed by emptying the stomach at regular interv:ils 
(by means of suction with the syringe), measuring the quantity 
removed and then injecting it again into the stomach until il is 
time again to remove it with the stomach tube. Unfortunately a 
permanent tube cannot be used in infants, the tube has to he 
introduced again for each determination. It would moreover be 
desirable to be able to empty the stomach completely and refill it 
without changing its volume in the course of the procedure, to 
avoid stimulation of the peristalsis. This is possible only when 
using a Miller-Abbott’s double channel tube, which is of too coarse 
a caliber for this examination in small infants. Besides it proved 
possible to arrive at useful results without these precautions and 
then to reduce the number of necessary introductions of the tube, 
so that disturbances originating from the use of the stomach tube 
were completely eliminated from the result of the experiment. 

The basis of this communication is a series of 110 experiments, 
carried out on 27 children, aged 1 week—1i1 months. Of these 3 
were examined shortly after gastrontestinal disturbances, and in 
5 cases pharyngitis was present. In the rest of the children only 
disease of minor importance to gastric function, or no disease al 
all was present. A number of formulae were given: mother’s milk, 
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THE PRINCIPLE OF EVACUATION OF THE STOMACH IN ETC. 
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- 196 re) 280: 15. 
100+ 
i 
60} 
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4 
mother’s milk in 129° 2 Al. acidified rmlk in300° <> 
93°... 40 
Fig. 1. 


acidified milk, etce., to exemplify any commonly used formula, 
but the material hitherto collected being by this reason too small} 
and too heterogeneous to give exact informations of the various 
emptying times, yet will allow certain preliminary conclusions 
about the process of evacuation: 

1) In most infants the stomach empties completely regularly, 
despite the disturbing influence of the stomach tube; the eva- 
cuation proceeds with the precision of clockwork till at least 2/3, 
or sometimes 9/10 (or the whole) of the meal, has left the stomach, 
then its emptying rate decreases somewhat. With this qualification 
it can be said that the stomach empties a constant amount per 
time unit almost during the whole of the meal. In graphic repre- 
sentation it means a rectilinear curve. If this line, t, is elongated 
(extrapolated) till it intersects the zero line, the result will be a 
time which might be termed the ideal emptying time for the meal 
in question and which it would be possible to express in minutes. 
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Fig. 2. Result of Criper and Tuomas’ investigation grafically reproduc 
a curve resembling the last part of our curves. 


The number of minutes required by the stomach to empty 100 ¢: 
is an exponent of the emptying rate, but in comparisons betwe 
the emptying times of children at different ages then invers 
proportion, i.e. the amount emptied per hour, is advantageous!) 
used as emptying coefficient (= c,). The quantity varies i 
considerably as long as it is not determined for very large or ver) 
small meals: the linear curve applies within wide »normal limits 
This conception of the emptying process is seen to be in full ha: 
mony with the results of CrripER and Tuomas’ investigations: »Aftc: 
larger meals the emptying time is greater in most subjects than 
after small meals; e.g. doubling a small test meal may increas: 
the time by 17 per cent, and trebling it may increase it by 38 
percent.» An approximate prolongation of 100 and 200 per cen! 
should have been less confusing than these 17 and 38 per cen! 
but we have to reckon in most cases with a course of emptying, 
different from the »ideal». The reasoning is elucidated best by th 
curve (fig. 2). In this connection also BousLouas statement 
»it would appear that feeding before the stomach was empty did 
tend to lengthen the emptying time» finds its natural explanation. 
The same holds good of the observation that debile infants would 
empty their stomachs more rapidly than normal infants — they 
get smaller meals! 

2) c, varies fairly moderately in the individual child from time 
to time, there is a somewhat greater variation between individuals 
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within the same age group. Our material does not yet allow the 
exact determination of the variance (6). 

3) On comparison between the mean figure for c, of the different 
age groups it is seen that this constant increases regularly 
nonth after month for each kind of food in proportion to the 
srowth of the child. If c, is, therefore, divided by the normal weight 
for the age in question, a quotient results which is nearly constant 
ll through infancy for a definite sort of food or milk mixture, 
whereas in prematures it is found to be decreased in proportion 
to the debility of the child, expressing its functional insuffi- 
ciency?. 

4) This reduced emptying coefficient is of typical magnitude 
for each kind of food. The ratio between these coefficients is found 
io be fairly unaltered on determination of the c, of the single milk 
mixture in the individual child. Bearing in mind the experience 
of previous researchers about emptying times, it is astonishing to 
see how moderate the deviations in this ratio are as compared 
with the mean figure. 

Exact, statistically tenable determinations of these figures are 
being prepared and will be published in a subsequent paper, in 
which reasons of individual variations will also be discussed; the 
paper will also comprise investigations into the conditions which, 
in our opinion, determine the different emptying coefficients for 
the various kinds of food in infants. 


1 These investigations were continued by WALTER KELLER during the second 
half of the year 1946 and along the same lines. The results arrived at by him 
further support the presumption, that the evacuation coefficient is fairly 
constant. He besides pointed out the existence of a striking proportionality 
between evacuation coefficient and body surface (calculated according to 
DuBois’ formula), irrespective of the infant’s age and said to hold good for 
prematures also. (Lecture held on the 14th February 1947 before the Pediatric 
Section in Stockholm.) 

Presuming that the opinion expressed by von Pirquet is correct, viz.: 
that body surface and resorbing intestinal surface are directly proportional, 
this would imply that ct/surface unit of the intestine is constant, in other 
words: that every square centimetre resorbing surface of the intestine is supplied 
with an equal volume gastric contents per time unit irrespective of the infant’s 
size and age — the resorption ability in children of different size and age is 
taxed in exactly similar degree by the same food. 
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Comment: 


What in this text was denoted as the evacuation curve of t 
stomach, actually represents a curve showing only the real evacu 
tion less the quantity of gastric juice secreted during the same peri: | 
and admixed to the stomach contents. This differential curve 
rectlinear, although the gastric contents are subject to a con 
nuous dilution and acidification during the period of evacuati: 
This condition indicates that the acid and the concentration «| 
food substances, within normal and fairly wide limits, do n°! 
exercise any great influence on the evacuation of the stoma 
The most natural explanation for a rectlinear differential cu 
should be that it appeared as a difference between two straig 
curves rather than as a difference between two »convex» on 
Consequently it is presumable that the true evacuation curve turis 
out to be rectlinear (and that the course of the gastric secretion 
is entirely continuous in infants, as it has been deemed probal 
by several investigators) but this, however, still remains to lhe 
proved, and so far must serve as a hypothesis only. 


Summary. 


By roentgen only the initial and final points of the evacuation 
curve of the stomach can be determined exactly enough. To follow 
the entire course of evacuation another technic was applied: thie 
volume of gastric contents being measured at regular intervals 
by aspiration through a stomach tube. It was demonstrated tha! 
the stomach in infants empties with extreme regularity, following 
mostly a rectilinear curve, the emptying rate depending upoi 
age and the constituents of the meal, and the variations tendii J 
to be much more confined than previously accepted. 
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26. 


A case of alimentary fatty liver. 


By 


FRITZ KARLSTROM. 


The case is one of a girl, born on 1/4 1945. She was admitted for t 
first time to the Children’s Department of the Karlstad Hospital at | 
age of 6 months and has since been nursed there twice. 

Nothing of hereditary interest. First child. Partus normal. Birth wei 
4,020 g. The child was entirely breast-fed up to the age of 2 mont! 
when she was examined at an infant welfare centre and nothing \ 
found to arouse comment. Soon afterwards the breast milk began 
fail, and the patient then received additional food, and at the age of 
months was being entirely bottle-fed. An old recipe from the child’s pater! 
grandmother was followed, the mixture in the bottles consisting of 1 
thick separated cream + 2/3 water + 2 tablespoonsful of milk sug 
and one tablespoonful of wheat flour per litre of the mixture. The crea 
was extremely thick and almost of the consistency of syrup. (On t) 
occasions I investigated the fat content of the cream, using Gerger’s 
centrifuging method, and found it to be 52 % and 36 % respective! 
The fat content in the diet which the child received for 3 months « 
thus be estimated as having been about 15 %!). The child received 
meals per day, and as much as it would take at a time. At first she ¢ 
on well, but in association with an infection at the age of 5 months, s! 
began to vomit violently immediately after meals. Occasionally her motio 
were loose but for the most part firm and yellow in colour. The ch 
had never been given cod-liver oil. She was admitted to the hospital fv 
the vomiting and poor general condition. 

On admission (at the age of 6 months) the general condition w 
moderately affected, turgor and tonus reduced, the patient was pale, 
dehydrated that the skin could be lifted in large folds, the fontanelles 
sunken in. The face had a somewhat strange appearance, with fat, hangi 
cheeks exhibiting an abundance of veining. Weight 5,120 g. No fev 


I 

| 

| 

I 

I] 

| 

{ 

th 

| 

Wi 

fis 

| 

I} 

tl 

h 

th 

to 

t} 

TI 


A CASE OF ALIMENTARY FATTY LIVER 187 


sed. rate 5 mm/1 hr. Cor, no findings. Pulm. no findings. Abdomen: fairly 
large. Liver enormously enlarged, its lower edge extending the breadth 
of a finger down over the navel plane and down to Crista iliaca. The surface 
was even and the consistency firm. The spleen could not be palpated. 
Blood: Hb. 106 %, Red blood corpuscles 4.6 mill. White blood corpuscles 
16,200. Diff.: Staff nuclear 4.5 %, Segment nuclear 35.5 %, Eos. 1%, 
Lymphoc. 47.5 %, Monoc. 11.5 %. Bone marrow (NorpDENssoN): »Prepara- 
tion abundant in cells. Myelopoiesis toxic. Megakaryocytes normal. Reti- 
culum very strongly hyperplastic — in places large cells abundant in 
protoplasm of the type found in the case of different »speicherungs» diseases. 
Very strongly reactive marrow.» Prothrombin determination 25 sec. 
(normal time 21 sec.). Meulengracht 1:5. Blood phosphorus 4.9 mg %, 
jlood calcium 9.9 mg %. Hijman v.d. Bergh: neg. both direct and indirect 
reaction. Tokata: no flocculation. Cholesterin 233 mg %. W.R. neg. Urine: 
Heller: —. Almén: — Legal: — Gerhard: — Sed.: 0 pathological. Faeces: 
porridge-like, light yellow. Weber: — Katalase reaction +. Fatty acid 
needles: scanty. No iodophil substance. 

On the suspicion that this might be a case of Glycogenosis, repeated 
fasting tests were made for blood sugar, and the 24-hour curve of the 
blood sugar and the glucose and adrenalin loading were observed. All 
these tests of the carbohydrates metabolism were normal, and therefore 
Glycogenosis could be excluded. To endeavour to ascertain the nature of 
the swelling of the liver, a liver puncture was made, which now, as in the 
later punctures, was very successful, and the patient did not appear to 
be injured in any way. The histological picture of the liver punctate, as 
well as the size of the liver on the occasion in question, is shown in the 
figures below. 

On account of the vomiting and diarrhea the patient was given 500 g 
of milk + tea at first, and subsequently citrido milk was added. The 
patient’s appearance became more and more normal, the vomiting de- 
creased and ceased almost entirely, and the motions gradually became 
normal. Her weight increased by nearly 1.5 kg in 7 weeks. The size of 
the liver decreased successively, and 47 days after her admission it was 
hardly larger than normal (its lower edge reached 1 finger’s breadth below 
the edge of the ribs). A fresh liver puncture was now made (see fig. 2). 

In order to ascertain whether a diet abundant in fat would again lead 
to enlargement of the liver, with the parents’ consent, the same mixture 
with cream as the child had had in her home (720 g per 24 hours in 6 meals) 
was administered. The patient gradually began to exhibit the same appear- 
ance as when she was admitted, i.e. fat cheeks with veining, but not to 
the same degree as when she was admitted to the hospital. The child 
vomited moderately, and the motions became loose and yellowish-green. 
The patient was never affected. The size of the liver gradually increased 
again, and 28 days after the fatty diet had been begun, its lower edge 
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was 3 fingers breadth below the edge of the ribs and almost down to Cris}: 


iliaca. The spleen was again not palpable. Fresh liver puncture (see fig. 
The patient was again placed on a normal diet (2/3-gruel 150 g x 5 


vegetables, fruit juice and vitamin D) and was discharged. She was 1v- 
admitted to the hospital after a full month. Her weight had then increase 


to 7,770 g (about 1 kg in 1 month), and her appearance was that of 


healthy child. The lower edge of the liver could be felt one finger’s breadth 
below the edge of the ribs, that is to say the size of the liver was now 


normal. A 4th liver puncture was made 47 days after the child had be: 


put on a normal diet (see fig. 4). The patient was sent home some days 


later and since then has got on splendidly. 
Histological investigation of the liver punctates: ‘ 
The following fixatives were employed: Abs. alcholol for fixation 


the liver glycogen. 3 % BaCl, for 3—6 hours, with subsequent treatment 
with 10 % neutral fomaldehyde, to fix the preliminary stages of the gall, 


(according to ForscrENn), and finally, a piece was fixed with 10 % neut! 


formaldehyde for frozen sectioning and fat staining. The glycogen was 


stained according to Best. The BaCl,-treated preparations were stain 
with Mallory and the fat with scarlet-red (all the micro, pictures are | 
published here). 
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After about 3 months on the diet abundant in fat. 

The liver extremely abundant in fat. Practically every liver cell con- 
tains fat, although in varying amounts. In the majority of the cells, how- 
ever, the cytoplasm is quite filled with one or several enormous globules 
of fat. In others only a number of small globules are met with. The 
flattened nucleus is found in the peripheral parts of the cell, squeezed 
between the fat and the wall of the cell. 

In all the cells glycogen is ‘met with in the form of beautifully carmine- 
stained specks and laminae. In the fatty cells the glycogen is found in 
the form of a thin coat covering the globules of fat. In the cells with less 
fat there is more abundant glycogen. 

Secretion granulae (the preliminary stages of the gall) are seen in all 
the cells, though in scanty amounts. As a rule the strikingly fine granulae 
are accumulated in the periphery of the cells. 

After 47 days on a normal diet. 

Still an abundance of fat, although not so much as on the previous 
occasion. A number of cells contain one or several large globules of fat, 
completely filling out the liver cells, though no definite localization of the 


Fig. 2. 
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Fig. 3. 


fat-containing cells within the lobuli can be traced. Other cells agai 
contain smaller globules of fat or are entirely free of fat. 

Glycogen is met with in abundance in all the cells, except in thos 
abundant in fat, where it is found in a thin layer between the globul: 
of fat and the walls of the cells. 

Secretion granulae are only found in scanty amounts in all the liver cells 

Within a small area the parenchyma exhibits signs of degeneratio: 
with liver cells in which strikingly small irregular nuclei and scant 
amounts of fat and glycogen in the cytoplasm occur. 

After 28 days on a diet abundant in fat. 

The picture is now entirely changed. All the liver cells contain fa! 
though in varying amounts. The great majority of the cells are entire] 


filled by one or two large globules of fat. In some cells a varying numbe! 


of small globules of fat are found. 

Glycogen is found in all the cells, although in scanty amounts. Secretio 
granulae are also met with in appreciable numbers and as a rule onl 
in the periphery of the cells. 

The picture of the liver punctate is that of a very over-fatted live: 
apparently poor in glycogen. 

The findings in punctate III are in complete agreement with th 
results of the examination of punctate I. 
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Fig. 4. 


After 47 days on a normal diet. 

Only occasional liver cells contain small globules of fat. The fatcon- 
taining cells have no definite localization within the lobuli. In all the 
cells within the lobuli of the liver there is an abundance of glycogen com- 
pletely filling out the cytoplasm. On the other hand, within the liver cells 
only sparse secretion granulae are met with, which as a rule are only 
found in thé periphery of the cells in the neighbourhood of the gall capil- 
laries. 

The punctate exhibits the picture of a normal liver, abundant in 
glycogen and poor in secretion granulae and fat. 

The histological examinations were carried out by Docent H3aALMar 
Ho_mMGReEN.) 


It will probably emerge from the above description that the 
cause of the patient’s fatty liver was not an acute or chronic in- 
fection, anemia or any sort of poisoning, but must have been of 
an alimentary nature. 

A great many of the diets which were given to infants, especi- 
ally some decades ago, were abundant in fat. In the early text- 
books (e.g. GERHARDT, 1881, HeNocn, 1887, UNGER, 1901) it is 


ie 
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pointed out, too, that fatty liver is fairly common, and to a cert: in 
extent physiological, in infancy. These investigations were ba..d 
on autopsy material. 

There have been many experimental investigations on anim: \s, 
and it has been emphasized in many quarters that fat appe:rs 
in the liver after a meal containing an abundance of fat, and t! at 
the fat-content of the liver may rise to 40 %. However, in ordin: ry 
cases, the great variation in the fat-content is not caused by exog. 11- 
ously supplied fat, but the changes take place periodically, «id 
fat is only deposited in the liver when there is an abundant sup: ly 
of fat. Fatty livers have also been produced successfully by me: \\s 
of diets rich in proteins with a reduced supply of water. In 1) is 
connection it should also be pointed out that there is a certs in 
antagonism between the content of fat and the content of glycogen 
in the liver. 

Conceptions as to the cause of fatty livers have been modificd 
to some extent by the discovery of so-called lipothropic substance: s, 
for it has been found that under certain circumstances some sw))- 
stances can prevent the occurrence of fatty liver, and they «re 
therefore called lipothropic. Among them are lecitin, and above 
all one of the chief constituents of the latter, namely, cholii 
Food poor in choline leads to fatty liver, and fatty liver can he 
prevented or cured with choline or lecitin. Certain protein su)b- 
stances also have a lipothropic effect, which is probably determined 
by their content of amino-acid methionine. 

Another substance which has been considered to have a lijo- 
thropic effect is an extract of raw pancreatic juice, called lipocaic. 
It has not been elucidated whether this substance in itself has a 
lipothrepic effect or is a catalyzing ferment which can hasten thie 
binding of the choline in the lecitin molecule, and thus can have 
a lipothropic effect. However, lipocaic has been employed to 
eliminate the hepatomegalia which is not very unusual in diabetic 
children, and it has been successful in some cases (GRAYZEL and 
Rapivin RoseENBERG). In a case from the Norrtull Hospital Hag- 
lund tried the same thing with a preparation produced by Asira, 
but he was not successful. 

The clinical application of the experimental results of the use 
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of lipothropic substances is still in its infancy. It is possible, how- 
ever, that further investigations may yield, not only more definite 
information about the etiology of fatty livers and cirrhotic livers, 
but may possibly lead to a better conception of the causes of 
atherosclerosis. 

In the above account of my own case I have not tried in any 
way to elucidate whether certain substances cause or cure fatty 
liver, but it has only been my object to show how easily and rela- 
tively quickly large amounts of fat can accumulate in the liver 
and how easily they can be made to disappear by means of a 
change in diet. 


Discussion on Paper 25. 


KA1HA: In collaboration with cand. med. ALarotu I have performed 
some histological observations on the nervous tissue of pylorus in pyloro- 
spasm patients and would like to show some micro-photos. 

lhe nervous tissue of these cases showed numerous gaps, the adjoining 
connective tissue was thickened, and inflammatory cells were found in the 
neighbourhoo dof the blood vessels. This points to lesions in this part of 
ie nervous system which might possibly cause the spasm by preventing 
the normal evacuation reflexes of pylorus. 

I have made some investigations which seem to indicate that pilo- 
carpine promotes the evacuation reflex in the spastically contracted 
pylorus musculature. 


HEIKEL: In connection with Dr. VENDEL’s paper on the evacua- 
tion of the stomach in infants I should like to mention some of the 
results noted by me in studying the effects of Pilocarpine on pyloro- 
spasm in infants. The investigations were based on data from the Uni- 
versity Children’s Clinic in Helsingfors, compiled in co-operation with 
Dr. C.-E. RammA. I summarizing the results to-day I limit myself to the 
roentgenological aspect of the investigations. The method applied follows 
in the main the principles drawn up by Runstr6m in 1939. 2 mg of pilo- 
carpine were administered per os under x-ray control to patients suffering 
from clinically manifest pylorospasm. The results seem to indicate an 
increased peristalsis in the ventricle. In addition, a distinct dilatation was 
observed in the stenosed part of the ventricle, which was enlarged to 
twice its normal thickness, and the emptying of the stomach occurred 
noticeably sooner than without pilocarpine. Whether the dilatation occurs 
in muscularis or in muscularis mucosae cannot be ascertained with cer- 
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taintly. The cases hitherto examined are too few to allow of any farreach 
conclusions being drawn, but they are interesting in so far as they indic 


the possibility of a new medicinal line of attack upon pylorus-stenosis 


VenpeL: Dr. RiAtni’s report gives me occasion to demonstrat 


curve in a case of pylorusspasm, with the object of illustrating how | 
evacuation coefficient may be used as an index to the progress of | 
morbid condition, or the advance of a cure or to the part playedi n | 


cure by a specific medicine. 
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27. 


Sur la détermination du volume de sang 
chez |l’enfant. 


Par 


P. KARLBERG et J. LIND. 


Description d’une méthode non sanguine pour la détermination 
du volume de sang, bien apté a l’enfant. La méthode base sur les 
relations entre le teneur en monoxyde de carbon de l’air alvéolaire 
d'une part (en respirant de petites quantités de monoxyde de 
carbone) et le teneur du sang en carboxy-hémoglobine d’autre 
part. La méthode appliquée a été élaborée en principe par doc. 
T. SJ6sTRAND pour les adultes. La détermination de la concentra- 
tion en monoxyde de carbone de lair alvéolaire se faisait avec 
un carboxymeétre d’une construction Suedoise, qui base sur l’oxy- 
dation catalytique du monoxyde de carbone par le hopcalit. (sen- 
sibilité 1; 1,000,000.) 

Deux catégories d’enfants ont été examinées, d’une part des 
enfants au-dessous d’une année, d’autre part des enfants plus 
agés au-dessus de 6 ans. Pour les enfants plus Agées on a utilisé 
laméme méthode que SJG6STRAND a appliqué aux adultes. L’ individu 
a examiner doit respirer dans un systéme fermé avec de l’oxygéne 
avee lequel on a mélangé de petites quantités de monoxyde de 
carbone. Pour les nourissons, une méthode spéciale a été élaborée, 
d’apres laquelle l’enfant méme était placé dans le systéme fermé. 
Sur les nourissons 16 déterminations ont été faites, dont 12 en 
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double, et sur les enfants plus agés 25, dont 20 en double, ay 
une précision de +7 % et +5 % respectivement. Une corr 
tion apparente se montrait au poids de corps et & la surfacy 
corps. Les dates du volume de sang ainsi déterminées étaient 


méme ordre de grandeur que celles trouvées autrefois avec d’aut 
méthodes. 


28. 


A new Vitamin affecting Anzemia in growing 
animalorganisms. 


By 


E. & M. VERMEHREN. 


FROM THE PEDIATRIC CLINIC, UNIVERSITY OF LUND, SWEDEN. HEA 
PROFESSOR STURE SIWE, M.D. 


29. 


The blood copper in anaemias of children. 
By 


STEN AXTRUP. 


1 shall preface the account I| intend giving here of my o 
investigations with an extremely short summary of the literat: 
touching on the blood copper and its importance in the organis 

The physiological occurrence of copper in the organism of bo 
man and animals was quite an early discovery, and many specu! 
tions-were made as to its significance’ After the investigations in 
Autritional anaemias published-by the Wisconsin school in 1928 

| 1929, however, interest was concentrated largely on the importan 
of the copper in the formation of blood. The fact was that t! 
‘experiment animals reacted with pronounced anaemia to diet po 

\\in copp'r, and this anaemia could only be cured by the admi 
stration of copper in some form or other. Anaemia due to copp 
deficiency could therefore by induced experimentally in anima 
But a copper deficiency disease characterised primarily by marke: 
anaemia could also be demonstrated in quite a short time in anim: 
living under natural conditions, though this disease only affect« 
herbivores, grazing on particular pastures. The onset of the anaemi: 
could be prevented by prophylactic copper dosage. The food ol 
omnivorous animals, as also the mixed diet consumed by children 


and adults, contains copper in quantities that amply cover tl 
need of it. No copper deficiency diseases were therefore to !) 
expected from these categories, nor did they yield any symptors 
attributable to lack of copper. 
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It was found, however, that mother’s milk and, even more, 
cow's milk was poor in copper, and it was therefore assumed that 
soine of the infant anaemias, in particular the so-called nutritional 
types, came from a copper deficiency. Analyses of the liver, which 
is the bodily organ where most copper is stored, had admittedly 
shown that the newborn child started with very much liver copper 
and therefore had considerable reserves, but it was also known 
(hat the copper content of this organ gradually fell. A couple of 
cases of grave anaemia of infancy had even shown the copper 
content of the liver to be extremely low. This supported the 
assumption that infants could show a copper deficiency. This 
view was further borne out by numerous reports of successful 
therapy tests with copper, either by itself or in combination with 
iron, in children suffering from anaemia, particularly the nutri- 
tional type. The clinical reports did not all agree, however. A 
number of authors were led by their own experiments to doubt 
{he importance of copper in anaemias of children. Another circum- 
stance suggesting that copper deficiency is not responsible for the 
anaemias was that copper analyses of the blood of anaemic children. 
often yielded raised copper values. However, the investigations 
into the blood copper of children generally and infants in particular 
proved very few, nor had the material been treated with sufficient 
discrimination: for example, insufficient regard had been paid to , 
infectious factors, which of course tend to raise the blood copper. ( 
There is no doubt that quite a number of the raised copper values 
obtained in anaemic conditions can be explained in this way. __/ 

Thus, the recorded data as to the importance of copper in 
haemopoiesis were contradictory. 

The point was, then, to try to clarify this problem. The task 
ahead therefore took the following form: Using a pediatric material, 
to study the level of the blood copper both under normal condi- 
tions and in anaemic conditions, particularly in the lower ages. 
In view of the great tendency of premature children to deficiency 
diseases, a study of these latter should be especially useful to 
throw light onthe question as to whether or not copper deficiency 
can arise. The initially often quite troublesome feeding with small 
quantities of milk should mean that these children are worse off 
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for copper supplies than other children, particularly as the milk 
diet of premature cases is often continued over a fairly long perio. 

The material investigated by me — totalling 146 children 
came, therefore, to consist largely of premature children and twi 
which last can in many respects be equated to premature casvs, 
though a number of other anaemic children were examined. [) 
addition, 64 children of different ages were studied as normal an 
comparison material. The greater part of the material came fr: 
the Pediatric Clinic in Lund. 

The method used in the copper determinations was one 0)\\- 
lined in 1941 by Hotmperc. This method, which is based on 
Callan and Henderson’s sodium diethylditiocarbamate reaction, is 
a macro-method but was adapted for micro-determination. || 
determinations were made in whole blood and on capillary blood 
from the finger-tip. 

Investigation of the normal material, which consisted of fu!!- 
term, healthy, non-anaemic children aged 1 week—13 years, 
showed the copper values to be about 116 y %, i.e. the same norn:: 
value that most modern investigators have given for adults. | 
this material one value has been taken from each individual. 

The procedure was different with the premature and tw 
material, 120 children in all. Here the individuals were follow: 
up with as regular determinations as possible from shortly aftc 
birth to about 6 months of age, the customary blood tests being 
made at the same time. In this material the copper values w: 
about 107 y % without either rising or falling, although, true ‘o 
type, quite severe anaemia developed. Thus, premature childrci 
show no difference from full-term children as regards the coppc! 
content of the blood during the first half-year of life. The premu- 
ture anaemia during this period, therefore, can hardly be attributed 
_to a copper deficiency. . 

To test out whether there was not, all the same, a lowered 
copper content due to copper deficiency, part of the material ws 
treated perorally with copper in the form of copper sulphate, 
two cases with extremely low copper values being included. How- 
ever, no permanent rise in the copper level was obtained, providing 
further support to the view that copper deficiency cannot |i 
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behind the anaemia of the premature. Nor had the copper treat- 
ment any noticeable effect on either the haemoglobin on the red 
blood cells in this material, not even in the cases with the low 
values, despite longcontinued and intensive copper therapy. When 
iron treatment was commenced after the copper treatment, there 
was a rapid rise of Hb and the red blood cells after a short period. 

In order to discover if the copper stimulated the iron in its 
action, 9 pairs of twins were treated with copper and iron in such 
a way that the one twin of a pair was given copper during a period 
while the other received no treatment. Both of them were then 
treated with iron. But no difference could be seen. The twin receiv- 
ing only iron reacted just as quickly as the one previously treated 
with copper. — 

Besides the premature children followed during the first 6 
months of life, a study was also made of a number of anaemic 
children aged 6 months —- 2 years, i.e. the age where the so-called 
nutritional anaemias are commonest. The 17 investigated children 
included a number who could doubtless be classified as cases of_ 
nutritional anaemia, since they had been kept on a one-sided 
milk diet for a long time at home; but the material also contains 
a number of cases where infection entered the picture as a factor 
promoting anaemia. 

These children, too, were found to have blood copper values 
which kept round the same level as that of the full-term non- 
anaemic children, and there was no general fall of the blood copper 
values, though this should have been the case if copper deficiency 
had been present. It is true that these cases, too, included two 
with really low blood copper values, but these did not react to 
copper treatment with any permanent rise, either. Nor could any 
particularly raised values be recorded except where the patient 
was undergoing an infection or had recently been suffering from 
some infectious complaint. Even the patients with low blood 
copper might, on infection, react with repeated and pronounced 
rises of the copper content —- another indication that the copper 
supply of the body was not exhausted. It is unlikely, then, that 
these anaemias are due to a copper deficiency. However, in certain 
cases the copper seems able to stimulate haemopoiesis even when 
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the organism appears sufficiently supplied with copper. That 
to say, when this last material was treated with copper and iro: 
it was possible to register an effect from the copper treatment i. 
a couple of cases where the copper was given after the iron trea 
ment had commenced. These were two cases of very protractc | 
anaemia, which reacted very badly to iron treatment. When copp: 
“was commenced_there was.a.distinet and fairly long-continu 
rise of reticulocytes, though only r flected in a very slow an 
slight improvement_of the anaemia. In protracted anaemias 
this kind, reacting poorly to iron, it may therefore be advisable 
try copper together with the iron medication. Usually, however 
as is universally evidenced — these so-called nutritional anaemi: 
react excellently to iron therapy. There should therefore be hard): 
any reason to make a special addition of copper to the iron pri 
parations. 

As a general conclusion, then, it can be stated that there i 
no need to fear a copper deficiency in infants, although they ma) 
offer some of the conditions for such a state. They have sufficien 
reserves to cope with their copper requirements, even if the suppl: 
is small. The blood copper seems to be governed by endogenou 
factors and apparently remains constant whether the individu: 
in question is suffering from anaemia or not, but it is extremel; 
labile in the presence of infection. It should only be justifiab! 
to use copper as a therapeutic for anaemia in certain individua 
vases as a last resort, when iron therapy has had a bad effect 


For detailed bibliography, see: 
Axtrup, S.: The Blood Copper in Anaemias of Children with Speci 
teference to Premature Cases. Lund 1946. 
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Eosinophilia Leukeemoides. 


By 


OLGA IMERSLUND. 


Cases described as eosinophilia leukemoides and eosinophilic 
leukemia belong to heterogenous groups of diseases. The common 
features are hyperleukocytosis and eosinophilia with mainly mature 
eosinophilic cells. Otherwise they exhibit widely differing symptoms 
and signs. Some cases showing these blood changes and also certain 
skin eruptions will be described. Only a few cases showing this 
combination have been reviewed earlier. 


Case 1. Girl, born 14. 1. 43. Birth weight 3500 g. 

Nothing relevant in the family history or the: patients own history 
till she was 10 months of age. 9 months old she was put on ordinary mixed 
diet. One month later a small-spotted itching exanthema appeared, start- 
ing on the buttocks and spreading to the rest of the body. When the child 
was given eggs, the exanthema grew werse. She also had anorexia and 
there was little increase in weight. 1% years old, her condition grew worse 
hy the appearance of constantly recurring furuncles. 

When she came under observation a little later, she had just recovered 
from acute pyelitis and bronchitis. The general condition was then very 
poor. Weight 8.4 kg. Length 78 cm. She had an exanthema all over the 
hody, least marked in the face. The skin was diffusely erythematous and 
thickened, especially behind the knees, where it was leathery. In palms 
and soles there was large-scaled desquamation, in other parts fine desqua- 
mation. Growth of hair was sparse. There were rhagades at the angles 
of the mouth and other places. She had general adenitis, freely movable 
glands up to the size of hazel-nuts. The liver was palpable two finger s 
hreadths below the costal margin, firm. The spleen could not be felt. 
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Skin tests showed hypersensibility for several food articles. X-ray show 
blurring of the left maxillary sinus. Biopsy of a gland showed infiltrati: 
of mature eosinophilic leukocytes. Biopsi of skin showed a moder 


infiltration of lymphocytes and some macrophages, no infiltration o! 


eosinophilic cells. During the first few weeks in hospital there occur: 
with few days interval, exaggeration of the exanthema, which becan 
redder, angrylooking and itching. At the same time there was vomiti! 
diarrhoea and weight fall and also a rise of temperature. Gradually th: 
periods became more infrequent. She kept on developing fresh furuncl: 


which disappeared under penicillin treatment. She developed ac. rhino- 


pharyngitis several times, and shortly before discharge from hospit| 
whooping cough. 

The appetite was variable. Some days the intake was fairly good, but 
there was no tendency to wt. increase, or to changes in the skin or in t! 
condition generally, even after she was put on a diet towards which s! 
showed no hypersensibility neither by oral ingestion nor by skin tes! 
For about a week she was given breast milk only, but did not improv 
even then. After 4 months in hospital the vondition was mainly unchanged 
The weight was 2 hg less than when she was admitted. Two years old 
she died suddenly during a fit of whooping cough. 

No post mortem was performed. 
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EOSINOPHILIA LEUKAEMOIDES 


Case 2. Boy, born 3. 1. 46. 

An uncle suffers from asthma, otherwise healthy family. 

The birth weight was 3300 g. The child was breast fed. Aged 3 weeks 
he developed an exanthema on the scalp and the cheeks, spreading to 
the whole body. He showed normal development till he was 3 months 
old when he became listless, quiet, and showed little wt. increase although 
control showed that the mother had sufficient milk. The stools became 
frequent and loose, sometimes watery. 

When he came under observation 3 months old, he was thin and the 
general condition was very poor. Weight 3700 g. There was some intertrigo 
in the skin folds. He had a general exanthema very similar to that of the 
first patient. There was less redness and less desquamation, but there 
was some exudation. The skin was thickened, mostly behind the knees 
where it was of leathery consistence. There were fissures, and the 
exanthema was very itchy. He had a general adenitis of the same character 
as incase 1. The liver could be felt just under the costal margin. A slight 
rise of temperature could possibly be explained by a light pharyngitis. 
There was little tendency to wt. increase. 

Biopsy of skin showed hyperkeratosis, no infi‘tration of eosinophilic 
cells. Biopsy of gland showed infiltration with mature eosinophiic leuko- 
cytes. Skin tests showed hypersensibility towards egg albumen. There was 
also a decrease of plasma proteitis. 


Case 3. Girl, born 8. 2. 1946. 

Healthy family. Birth weight 3590 g. She was breast fed with additional 
cow's milk. 2 days oid she presented an exanthema consisting of small 
red spots over the whole body. She came under observation 14 days old. 
The wt. was then 3100 g. The general condition was good. 

Over the whole body except palms and soles there was an exanthema 
consisting of erythematous areas, small papules, papulopustules and 
pustules, some of them covered with crusts, arranged in groups and stripes. 
Liver and spleen were just palpable. There was no adenitis. She was put 
on breast milk and increased slowly in weight. The exanthema later showed 
more vesicles, and the group arrangement became more marked. There 
were constantly fresh eruptions with few day’s interval, but never any 
itching. Skin tests with different food articles showed no hypersensibility. 
Biopsy of skin showed infiltration with mature eosinophilic leukocytes. 

The leukocyte count has in these three cases repeatedly been over 
25000. The first patient whose symptoms and signs were most severe, 
had as a rule more than 40,000 the last two months. During the first 
stage of her whooping cough the leukocyte count was 60,900. She had up 
lo 63% eosinophiles, i.e. more than 27,000 eosinophilic cells per em*, 
In all cases the eosinophilic leukocytes have been mainly mature forms, 
sometimes with so-called pscudomature structure i.e. hypersegmented 
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nuclei and vacuoles or faintly bluish-stained areas in the cytoplasm 
reported earlier in cases of hyperleukocytosis with eosinophilia. On 
few occasions blood examination has showed shift to the left. Apart fro 
this there has been no marked deviation from the normal. No anemia 
thrombopenia. No bleeding tendency. Tibia puncture has in all cas 
shown increase in eosinophilic cells, mostly the mature forms, which h 
an appearance similar to those of the peripheral blood. 


The examination has otherwise not shown anything particule 
By examination of the relatives no eosinophilia has been foun 

Clinically there is such a striking similarity between the fi: 
two patients that one gets the impression of a special disease entit) 
characterised by dystrophia with little tendency to wt. increa 
in spite of adequate diet, adenitis with infiltration of eosinophil 
leukocytes, and markedly thickened, leathery skin. Besides, t! 
syndrome occurs in both cases in children who show allergic rea 
tions. The skin changes might be called eczematous, but the e» 
cessively thickened skin differs from the usual appearance « 
eczemas in infants and small children. Moreover, in the first cas 
no papulovesicles which are the primary elements in eczema 
were found. The cases are reminiscent of Hill’s atopic er) 
throdermia. 

The last case seems to belong to a different group of diseases 
The general symptoms and signs have been less marked. The: 


was no dystrophia, no swelling of glands and the skin eruptions 


had a different appearance and showed infiltration with cosino 
philic cells. 

Possibly this is a case of dermatitis herpetiformis which ma: 
occur early in infancy. 


References: 


Hiut, L. W.: Eczema. [n Brenneman, J., ed: Practice of Pediatrics 
Prior Company, Inc.}; Hag rstown, Md., 1944. 

SELANDER, P.: Acta Pad. 1945: 32: 722. 

Sesye, P.: Acta Dermatovenerol. 1945: 26: 397. 
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HEAD: PROFESSOR NILS MALMBERG. 


31. 


The development of the ossific centres in some 
diseases in early childhood. 


By 


OLLE ELGENMARK. 


During the years I have been studying the normal development 
of the ossific centres in infancy and childhood, I have assembled 
a number of cases showing an abnormal development. The material 
is not large, but it is sufficient to give some idea of the importance 
of studying the ossification process in the case of disturbances in 
growth and development of the body. 

As a basis for the judgement of this pathologic material I have 
used the tables which I have compiled to represent the normal 
ossific centre development; These are to be found in Acta Paedi- 
atrica, vol. XXXIII, Supplement 1 (1946). These tables were 
worked out in accordance with a method indicated by the 
Americans Sontag, SNELL and ANDERSON (1939). Earlier authors 
believed it was possible to draw fairly definite conclusions regard- 
ing the development of the ossific centres in the skeleton as a 
whole on the basis of the development in one single ossification 
area, usually the hand and wrist and in some cases also in the foot 
and ankle. The range variability in the time of appearance of the ~~ 
individual ossific centres is so wide, however, that this method 
is not satisfactory. Furthermore, in my investigations on the 
ossific centres I have shown that, statistically speaking, the cor- 
relation between the development of the different centres is not 
so absolute that definite conclusions can be drawn from the date 
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of appearance of one centre as to the possible dates for the appea- 
rance of others. Thus, in order to obtain a fairly correct view 0! 
the degree of maturity of the ossific centres it is necessary to 
study a larger number of them, and I have therefore included «|| 
the centres in the extremities of the one side of the body, 68 in 
number, in every examination. All ossific centres found were added 
together and the figure thus obtained was regarded as a standard 
for the development of the ossific centres at the examination 
question. 

In the statistical calculations it soon proved that the ossilii 
centres had a stronger correlation to height than to age. Norma! 
tables were therefore drawn up with respect to both age and heigh|, 
and I suggested that at routine examinations it is more advisab) 
to use the tables relating to height, and in dubious cases, to us 
as well the tables making a correlation with age. 

It was also found necessary to make a distinction betwee 
boys and girls, because in the latter the development was in 
advance of that of the boys during the whole age period examin 
Of special interest in this context, is the rapid increase in thi 
number of ossific centres which in girls occur at a height of 70 « 
and at an age of 10 months and which has no analogy in boys. 

With the assistance of these normal tables, the development o! 
the ossific centres has been studied in a number of diseases. Greates! 
interest was attached to such diseases as are known to influenc 
the normal development of the ossific centres. Through a study 
of these diseases, it is possible to form an idea of the value of 
the normal tables. My cases have been assembied in tables, thi 
first of which contains disturbances in the growth such as hypo- 
thyreosis, suspected cases of this disease, and such patients «s 
were characterized as cases of delayed development after isolated 
symptoms of physical or psychical immaturity had caused the 


to present themselves for examination. 

Table 1 shows that in individuals with signs of hypothyrcosis 
the ossific centre development is below the value 1 @ as compare 
with the normal tables for height and age. It is difficult to fix 
an absolute lower limit under which the development of the ossific 
centres can be said to be pathologic. By comparing the clinical 
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THE DEVELOPMENT OF THE OSSIFIC CENTRES IN SOME ETC. 
Table 1. Cases of disturbances in growth. 
Age Number of 
Case | Sex | y=year Clin. diagnosis g° =| 0.c. acc. to Comments 
m=month Z height] age 
1 g. 5 m | Myxedema 4 8+2] 10+2/Death 
1 g. |1y 3 » | Hypothyreosis 10 1944] 29+9/Treatm. Thy- 
reototal 
1» 9» 12 || 41+9] 
4» 6» 62 6442) 6342 
b. 7. 7 1242) 1243 » 
1» 2» 14 20+6] 1443 
1» 6» 19 23+8)] 20+5 
4 b. |1 2 » | Hypothyreosis? 13 20+5] 20+6 
1» 9» 21 25+7) 
5 g. 11» 13 28+8)] 23147 » 
12 » 20 || 28+8)] 25+8 
6 b. [5 9 5 » 12 20+5] 23+8 
7 g. |2%10 » 11 41+9| 568 
8 b. 6» 8 1242) 11+2 
9 b. |1 6» 12 
5s 3» 29 || 3547] 1748 
10 b. y » 8 7+ 612 
11 b. 4» » 8 942) 9+3 
12 db. 2 8 642 
13 b. 7» » 32 45+8] 40+8 
14 b. |1» 5» 11 20+5] 
15 b. 1» » 6 541] 642 
5» 10 10+2 
16 b. 6 » 10 1242) 11+2 
1» 15 || 1443] 1645 
17 g. 8 » (obstipation) 12 19+5] 1543 
9» 15 19+5; 1642 
18 b. |1 » 6 » | Delayed developm. 15 25+7| 23+8 , 
2 » (Does not walk, teeth 4/4) 26 2547) 25+8 
19 b. |1 » 9 » | Delayed developm. (Bodily con- 
dition good. Dull. Cannot 
walk. Teeth 4/4) 14 35+7] 2518 > 
20 b. |2 2% 7 » | Delayed developm.? 35 45+8) 44+8 » 
Dry skin, slow movements. 
speaks badly) 
21 g. 4 »|Del. devel? Eyes do not fix, 4 842) 8+2 , 
hands do not grasp. Body 
well-covered 
| 22 b. |1» 5 »|Del. devel. (Teeth 4/4, cannot} 15 20+5] 23+8 
| stand. Dull) 
| 23 b. |1 » 11 » | Psychich debility? 29 3547) 


14 — Acta pediatrica. 


Vol. XXXV. 
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findings with the corresponding development of the ossific centres, 
I have been able to set the boderline for normal development to 
1 a, In cases with clinically uncertain hypothyreosis and in patients 
with some isolated sign of delayed development several showed, 
as appears from the table, a development under 1 @ and were thus 
considered to be pathologic. These cases were treated with thyreoid 
hormone and in a short time the number of ossific centres became 
normal and the clinical status also improved. To a certain extent 
this indicates that in these cases the development was delayed 
and it supports the view that the lower normal value is 1 a. 

The question arises as to what age can be considered the earliest 
from which X-ray examination of the ossific centres will indicate 
delayed development. None of the cases I have examined showed 
signs of delayed skeletal development before the age of 4 months. 
All the infants up to this age, were breast-fed babies and it is 
possible that the thyreoid hormone in the breast milk had sufficed to 
keep the symptoms away. From the age of 4 months and onwards, 
pathologic conditions in ossific centre development were observed 
in several cases. The material is, however, too small to permit any 
definite conclusions to be drawn regarding abnormalities in the 
ossification at this age. Nor is it possible to decide if it is a mere 
coincidence that of the 23 cases of delayed development 17 were 
boys and only 6 girls. 

Thus it is possible, by means of my normal tables, to form an 
idea of whether the bone development is normal or delayed. It 
is of interest to ascertain to what extent similar conclusions can 
be drawn through a study of the skeleton of the hand and the 
wrist alone, the method previously employed by most investi- 
gators. To decide this, I studied the ossific centres of the hand 
and wrist, and in addition to this I also examined the foot and 
ankle. As each ossific centre appeared it was compared with the 
date of appearance of that particular centre noted in the normal 
tables. There is such variation in the normal development that, 
as regards the wrist, the date of appearance of the centres for 
the capitatum and hamatum is at 9 and 10 months, respectively, 
while the latest date is at almost 5 years for the triqueirum and 
lunatum. To determine the degree of skeletal maturity in general 
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on basis of the findings in the wrist is under such circumstances 
impossible. 

The ossific centres in the hand show the same wide range of 
variability in development. Thus, in none of the cases examined, 
was it possible to form an idea of the skeletal development as a 
whole from observations on the ossific centres in hand and wrist. 
My case of myxedema, in which the centre for the capitatum 
was present but the bone development in other respect showed 
evidence of a considerable delay in the maturity of the centres, 
is interesting. If the foot and ankle are also included there are 
better possibilities for judging the general development. I found 
sufficient deviations in the ossific centres in these areas to be able 
io establish that the development was pathologic in a number of 
cases. It is questionable therefore, whether there is any need to 
examine in addition other small ossification areas such as knee, 
hip, elbow and shoulder. In some of the cases examined, however, 
it was not possible to diagnose delayed development without these 
areas. In case 9, for instance, there was no sign of the centre for 
the proximal epiphysis of the femur, which is present in all normal 
individualls at the age of 10 months, or of the centre for the 
coracoid process, which appears between the ages of 1 and 26 
months. In case 21 the ossific centres for the proximal epiphysis 
of the tibia and the proximal medial epiphysis of the humerus 
had not appeared, this finding being the reason for the diagnosis 
of delaycd development of the ossific centres. There are more 
examples but these are sufficiant to prove my point. 

Thus, it is undeinable that the method for studying ossific 
centre development described here is more advantageous than 
earlicr methods. 

The next table, no. 2, shows some cases of mongolism and 
other abnormities presenting features of interest as regards the 
development of ossific centres. 

\No case of mongolism had delayed skeletal development. The 
development was normal also in the other congenital abnormities, 
including a few cases of extreme hydrocephalus. 

An interesting feature is that the two cases with cryptorchism 
both showed such marked retardation in the development of the 
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Table 2. 


Cases of mongolism and other abnormities. 


Sane Age 3 No. of oss. c. 
no. | 5¢X | y=year | Clin. diagnosis 2 acc. to 
m=month height! age 
1 b. 1 m | Mongolism 542 
8 » 9+2] 1342 
2 g. |2y 41+9] 47+7 
3 b. 5» 
4 b. 7» 1242] 1242 
5 b. 74+2| 
6 b 2» 35+7) 37+5 
7 g. 28+ 5) 25+8 
8 g. 10 » | Hydrocephalus 1442) 18+4 
9 b. 4» » 942) 943 
10 » 15+3 
10 g. 8» 1442] 
11 g- |1» 6» 29+8)] 38+9 
12 g. 1 » | Vitium cordis 5+2 
13 b. |1» 4» » » 1442) 20+3 
14 g- |1» 9» » > 41+9} 
15 g 6» » 53+6 
16 b. |1 » 7 » | Cryptorchism 2518 
2» 32+9 
2210» 43+5] 4445 
17 b. |1» 8» 25+6] 25+8 
18 — |4»11 » | Hermaphroditis 43+6| 
19 g. |1» 6 » | Large mammae 29+8] 33+9 


ossific centres, and also that a hermaphrodite aged 5 years showed 
skeletal development more closely resembling that of a girl despite 
the fact that the appearance was more like that of a boy ai 
that the infant had been given a boy’s name. To determine thie 
sex a trial laparotomy was done, and it was found that both testes 
and ovaries were lacking. The only thing to be seen was a spool- 
shaped formation on one side of the midline, which might have 
been either an epididymis or possibly a rudimentary uterus. 

In this context it may be pointed out that the previous) 
mentioned difference between ossific centre development in boys 
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THE DEVELOPMENT OF THE OSSIFIC CENTRES IN SOME ETC, 


Cases of nutritional disturbances. 


Table 
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Age 
y=year 
m=month 


Clin. diagnosis 


No. of 
Oss. 
centres 


No. of oss. c. 
ace. 


to 


height 


age 


Comments 


3m 


or, 


aw 


Celiac disease 


Dystrophia 


Acute recurrent 
enterocolitis 


Acute recurrent 
dyspepsia 
Acute recurrent 
dyspepsia 

Fermentative 
dyspepsia 
Fermentative 
dyspepsia 


1443 
1443 
1443 
20-45 
4149 
4847 
2547 
43+6 
59+3 
61+3 
1443 
19+4.5 
20+5 
25+7 
18+4 

612 

8+2 

8+2 
1443 


3547 
18+4 


1443 
3547 


20-+5 


20-46 
23-48 
2348 
4445 
6243 
6146 
61-46 
4846 
6243 
64-42 
3249 
37-45 
2348 
2548 
33-49 
1042 
1142 
1543 
2348 


49+7 
3349 


2348 


49-47 


49+7 


Recurring 
symptoms 1 y. 


On diet for 
months 
On diet for 
months 


and girls during the first few years of life ought to give a certain 
amount of guidance as to the sex in hermaphroditism. 

The last case in table 2 is a girl, 1 year and 6 months old, who 
had definitely enlarged mammae without any other symptoms of 
abnormal development. There was a greater number of ossific 
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centres in this child than is normally the case, a fact which may 
conceivably have had a causative connection and therefore is of 
great interest. 

Rickets was studied in 16 cases the diagnosis having first been 
verified by X-ray examination. It was found that only in the 
advanced active forms of rickets is the appearance of the ossilic 

_ centres delayed. 

Nutritional disturbances can also produce disturbances in thie 
development of the ossific centres as may be seen from table 3. 

It has earlier been indicated that dwarfism can occur in celisc 
disease. In the 8 individuals with this disease which I have examined 
the degree of skeletal maturity corresponded to that of the healt) 
child of the same height, while on the contrary, it was greally 
delayed in relation to age. The same seems to be the case in chronic 
intestinal catarrhs and in recurrent acute intestinal infections 

My aim in the present report has been to demonstrate the 
usefulness of my normal standard tables of ossific centre develop- 
ment for the X-ray diagnosis of skeletal maturity. At the same 
time I have endeavoured to point out that it is not possible, as 
has been done by previous investigators, to draw hard and fast 
conclusions as to the degree of the skeletal maturity as a whole 
from the observations on isolated ossification areas such as haid 
and wrist. 


Summary. 


It seems to be possible, by means of this type of examination 
in the early years of life, to gain some knowledge of disturbances 
in skeletal development, as well as the degree of this development. 


Discussion on Papers 27—30. 


Acren: In connection with the interesting communication we have 
just heard I should like to mention that the formula for folic acid 
has now been published. Several factors indicate that one may fairly 
safely rule out the possibility of folic acid being identical with the anti- 
anaemic liver factor. 
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JaLAvisTO: Following Dr. Karipere’s paper I should be interested 
to learn whether the viewpoint expounded below has been considered 
in studies relating to the blood volume in children. 

In view of the fact that CO is absorbed by the haemoglobin as well 
as by the myoglobin, which is regarded as a source of error in tests per- 
formed by the CO-methods, the blood volume values obtained by this 
procedure are commonly held to be too high. Dr. KariBere’s curves 
show that the correlation between the blood volume values registered by 
the method reviewed and the weight of the children is fairly good. Some 
specific values are, however, definitely outside the regression line. Since 
it is known that exercise increases the myoglobin content in the muscles, 
it is conceivable that the values which are too high in relation to the 
body weight might apply to particularly active and muscular children 
The haemoglobin store in such children is likely to be higher than in 
patients who have been inactive, for instance bedridden, for a long time. 
Conversely, one would expect to find lower values in weak children than 
in children possessing average strength. Of course, it might be argued 
that the reclining position in bed and the inactivity are in themselves 
liable to bring about a decrease in the blood volume. By means of tests 
carried out by several different methods systematically considering the 
activity and muscular strength of the children, it should be possible to 
ascertain the part played by the myoglobin in estimations of the blood 
volume by the CO-methods. If the myoglobin plays an important part, 
consistent results would be obtained only in respect of weak children with 
poorly developed muscles, whereas the results pertaining to strong children 
would be inconsistent. 

As the myoglobin content is the same irrespective of whether the 
muscle is contracted or not, (and a muscle section, although not at work, 
is not entirely cut off from the circulation (added to proof-with) a com- 
parison between tests performed on the same person muscles at rest and 
at work respectively would hardly be of any value. 


VaHLQuIst: Dr. VERMEHREN has carried out his investigations on 
pigs. Other investigators have earlier emphasized that the anaemia which 
is fairly common in these animals in the first stages of their existence 
is of the iron deficiency type. In view of this it is remarkable that a pre- 
paration which does not contain iron is capable of staving off the anaemia 
and maintaining the Hb-values on a satisfactory level. It may reasonably 
be contended that the demonstrated effect is due to either the new pre- 
paration favouring the absorption of iron from the food or the mobili- 
zation of iron from some tissue depot. It would be interesting to learn 
whether Dr. VERMEHREN has carried out any experiments tending to 
elucidate this point, and also whether the new preparation has proved to have 
the same effect from a curative as well as from a prophylactic point of view. 
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RantasaAto: At the Hospital for Infectious Diseases in Helsinki 
had recently as an in-patient a girl aged 17, who had previously suffe: 
for six months from slight attacks of asthma, symptoms of which we: 
absent, however, during her stay in hospital. On admission, she had 
a couple of weeks previously had pains in her ankles, spells of fever 
intermittently insensitive patches on her feet. Spleen, liver and lymph 
glands = 0. Skin tests did not reveal any particular sensibility. The bl 
contained 43.600 leukocytes, 84.5 per cent being eosinophils. Corpuscle 
blood and medulla were ripe and normal. Treatments with sulpha-, p: 
cillin- and vitaminepreparations proved ineffective, and the same condili 
persisted during three weeks. A course of sulphur treatment, allerg 
was then started, whereby the blood picture rapidly improved. Six mon 
after the onset of the illness, leukocytes were 7500 and the eosinoj 
percentage 12.5. 
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FROM THE PEDIATRIC CLINIC OF THE CROWN-PRINCESS LOVISA’S CHILDREN’S 
HOSPITAL IN STOCKHOLM. HEAD: PROFESSOR A. LICHTENSTEIN. 


32. 
Experiences from operated cases of patent 
ductus arteriosus. 


By 


EDGAR MANNHEIMER. 


It has been possible, owing to improved diagnosis and surgery, 
to bring about a radical cure of no small percentage of congenital 
heart malformations. This is the outcome of advances made during 
the last eight years as regards the treatment of these congenital 
defects. In 1938, Gross undertook the first successful operation 
of patent ductus Botalli. After him, a varying number of similar 
operations have been carried out in most countries. In Sweden, 
the number of cases operated upon by CraFoorp is now seventy- 
five. CRAFooRD performed his first operation in May 1941. He 
was also the first in the world (1944) to operate upon cases of 
coarctation of the aorta, with extirpation of the stenosed part 
and restoring of the aorta to its normal condition by means of end 
to end suture, resulting in, as far as has been possible to determine, 
complete health. In 1945, a series of successful operations of the 
morbus ceruleus cases were reported from America. At HELEN 
Taussia’s suggestion, BLaLock (1945) made about forty operations 
on children suffering from tetralogy of Fallot and isolated pulmo- 
nary stenoses. Only cases with a low pulmonary pressure and an in- 
sufficient blood supply to the lungs were operated upon. The 
intervention consisted of anastomosis between an artery, usually 
the subclavian artery and the pulmonary artery distally of the 
stenosis. In this way, an artificial ductus arteriosus was constructed, 
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so to speak, thereby increasing the supply of blood to the lungs, 
There can be no talk of a restitutio ad integrum in this connection, 
However, a pronounced improvement took place in the majori'y 
of these cases and the cyanosis decreased. In several instanc 
the oxygen saturation of the blood rose from 30—40 per cenit 
before operation to 80 per cent or more after. Also the function of 
the heart improved, and patients with a severe insufficiency weve 
able to move about freely after the intervention. 

By this introduction I have wished to make clear that we are 
at the beginning of a new epoch concerning the treatment of 
congenital heart disease, This, in turn, places increased demancs 
on our diagnostic ability. A satisfactory result can only be achieved 
by a close cooperation between the pediatrician, interested in 
cardiology, or the doctor of internal medicine, on the one hand, 
and the surgeon specialized in thoracic surgery, on the other. 

Five years have now elapsed since CRAFooRD performed his 
first patent ductus arteriosus operation. It may, therefore, be 
regarded as appropriate to present a report of the results from 
follow-up cases. Before doing so, the diagnosis and the surgical 
indications will be briefly stated. For further details, reference 
may be had to a work by CrAFooRD, MANNHEIMER, and WIKLUND 
(1944). 

The diagnosis of patent ductus Botalli is almost exclusively 
based on the continuous murmur. This murmur, which was dis- 
covered as early as in 1900 by Grsson, differs from the systolic, as 
well as the various diastolic murmurs, in the following respects. |! 
starts in the middle of systole, attains its crescendo approximately 
at the second sound, continuing for the greater part of diastole. 
It represents, in the majority of cases, one of the strongest mur- 
murs and may often be auscultated with a stethoscope on top of 
the bedspread. It is fairly easy to recognize owing to its charac- 
teristic sound quality. However, the diagnosis is established most 
simply by means of a phonocardiographic examination, the fore- 
mentioned distinctive features being registrable in the curve. The 
murmur has its punctum maximum over the pulmonary artery 
in all cases. This should be clearly borne in mind, since con- 
tinuous murmurs exist with a different localization. It is a sign 
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of an arteriovenous communication, and the phenomenon is known 
to occur at peripheral arteriovenous aneurysm, over a thyroid 
in a Basedow case, at certain rare congenital defects where the 
murmur is perceived maximally over the aorta or in the fourth 
intercostal space to the left of the sternum (congenital arterio- 
venous aneurysm and patent truncus communis), at auscultation 
over the fontanel of infants, and, finally, as a normal sound pheno- 
menon on the lateral part of the neck, the so-called venous hum 
in the neck. 

Apart from the cardinal symptom, i.e. the continuous murmur, 
the following may also be stated regarding the diagnosis. Since a 
thrill is merely an expression of a murmur of such strength as 
to render palpable the thoracic vibrations produced by it, it 
follows from what has already been mentioned that most of the 
cases have a distinct thrill over the pulmonary orifice. Gerhard’s 
dullness is noted in several instances but is sometimes lacking. The 
same applies to the large amplitude of the blood pressure which 
occurs, though irregularly. The Réntgen examination, as a rule, 
discloses an enlargement of the left ventricle due to the extra 
work caused by the shunt. The pronounced pulmonary arch, to 
which is attributed such great significance in some quarters, is 
manifested in a certain number of cases, but by no means in all, 
In addition, it occurs in several other congenital diseases of the 
heart. Sometimes the réntgenogram is normal. A normal electro- 
cardiogram is typical of this disease, indicating an extracardiac 
localization of the defect. At other times, signs of a secondary 
myocardial damage are seen in the electrocardiogram. 

To summarize, the key to the diagnosis may be said to lie in 
the continous murmur and its punctum maximum over the 
pulmonary orifice. The phonocardiographic examination will verify 
the diagnosis. It is, moreover, principally thanks to this method 
that all the cases sent to operation from The Crown-princess 
Lovisa’s Children’s Hospital during the past years have been 
found to have a correct diagnosis. 

The surgical indications are variously interpreted in different 
quarters. Huspparp (1939), for instance, has divided the cases 
into compensated and decompensated ones, suggesting operation 
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only of the patients belonging to the latter group. After havi: 


consulted CRAFOORD, we have adopted the method of regardi:» 


all cases with this diagnosis as indicating operation, or that «| 


definite cases of isolated patent ductus arteriosus should 
operated upon. This point of view finds support in the followi: 
observations which simultaneously disclose the fact that all cases 
patent ductus arteriosus show a varying degree of cardiac « 
compensation. ABBoTT (1937), and Buttock, Jones and Dotti) 
(1940) demonstrated the much shorter period of life than is norn 
of persons suffering from patent ductus arteriosus. This is furth 
borne out by the experience that the great majority of cases occ 
among children. This disease is a pediatric affection. It is rare): 
noticed by doctors of internal medicine. ApBott showed that 1! 
risk of endocarditis in the canal is considerable. In twentyeig! 
of ABBott’s ninety-two post-mortem cases this complication w 
the cause of death. Epprncer, BURWELL and Gross (1941) foun 
in their investigations that a large quantity of blood (i 
50—75 per cent of the total amount) passes through the shunt. 
This must involve, partly, a greater exertion on the part of 1| 
left ventricle and, partly, an insufficient supply of blood throug 
the aorta. Finally, the important social indications for operatio: 


should not be overlooked. These patients with their marked con- 


tinuous murmur are unable to obtain health certificates whc1 
applying for various situations and are, therefore, handicapp«< 
from a social point of view. It is not least for this reason th: 
the patients themselves or their parents desire operation to | 
carried out. 

Thus, the matter may be viewed as follows. All the isolatc« 
cases of patent ductus arteriosus have been suggested for opera- 
tion. The aim is now, five years after the first surgical intervention 
of this kind in Sweden, to attempt to estimate the results. A period 
of observation of up to five years is, of course, not particularly 
long. However, the experiences gained may, perhaps, justify certain 
conclusions, 

The number of cases from The Crown-princess Lovisa’s Child- 
ren’s Hospital comprises operated cases as well as cases not yet 
subjected to treatment. The latter amount at present to about 
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Table 1. 
Operation 3—8 yrs 9—14 yrs > 14 yrs Total 

ae re 1 1 2 1 3 
1 1 1 1 1 3 
2 3 1 2 3 5 
1 1 1 1 2 
WD scceridenaus 2 2 1 3 3 5 
1 1 3 1 1 5 
7 9 0 5 10 23 


forty. These cases have not been included in this investigation 
since they cannot be considered to constitute a control group as 
regards operated cases. Most of them are waiting for operation or 
have not as yet attained the age (3—4 years) required, according 
to CRAFOORD, before undergoing a surgical intervention. I shall 
therefore limit myself to a brief account of the operated cases. 
The intervention has consisted of ligation or division of the ductus 
and primary suture. 

Thirty-three of forty operated cases were afterexamined. The 
age distribution and the time of observation are illustrated in 
Table 1. 

The time of observation exceeded 3 years in 16 cases. In accord- 
ance with earlier knowledge, girls are more often than boys the 
victims of this anomaly. More than half of the cases were operated 
upon before the age of ten years. In our opinion, children endure 
this intervention better the younger they are, down to about 3 
or 4 years of age. 

The mortality rate is restricted in the present material to one 
death, It concerns a girl of five years whose heart suddenly stopped 
beating after a perfectly normal operation. This happened in con- 
nection with the removal of the tube for the narcosis in the trachea. 
It was possible, by means of adrenalin, administered intracardially, 
to restore heart activity but the patient died, nevertheless, 48 
hours after the intervention, probably owing to the cerebral injury 
caused by the interruption of the circulation to the brain. Apart 


Freq. range 
Case 1 
PCG 50—175c/s 


» 100—250 » 
ECG lead II » 
PGC 175-400 » 


» 250-500 » 


Case 5 


Case 3 


Case 8 


Before operation After operation 
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Fig. 1. Phonocardiogram of 4 cases before and after operation 
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from this case, CRAFooRD reported another death (not included 
in our material) of an adult suffering from septic endocarditis in 
her ductus. which had been diagnosed prior to operation. Another 
three cases have been operated upon — all with good results. 
One of these cases, belongs to this after-examination group. It is 
a girl of ten years who was admitted in a very bad condition with 
a high temperature, positive blood culture, high sedimentation rate. 
Now, barely three months afterwards, she is altogether free from 
these symptoms, She was given pre-operative treatment with 
penicillin. 

No recidivism has occurred, with the exception of the case of 
septic endocarditis which was fatal. Repeated phonocardiographic 
examinations performed post-operatively have verified this state- 
ment. Fig. 1 shows the phonocardiograms of four cases before 
and after operation. 

Prior to operation, 8 of the 33 after-examined cases had cyanosis 
at exertion, 16 felt a shortness of breath at but slight exertion and 
16 had considerably less strength than their comrades of the same 
age. These symptoms disappeared in all the cases, and the patients 
or their parents are able to testify to the great difference before 
and after the operation. 

Several of the cases had earlier been pronounced as hopeless 
by their doctors. They were, furthermore, mentally backward, 
inter alia, owing to the anxiety of their parents, and not a small 
number of them disclosed other signs than those reported above 
of a bad general condition such as, pronounced anorexia, probable 
ischemic pains in the lower extremities, etc. The development aftcr 
the operation was satisfactory in all cases but one. It has not been 
possible to distinguish between these children and their comrades 
as regards physicial or mental development. The exception is a 
boy of three years with infantilism, whose sell turcica was reduced, 
indicating the occurrence of a hormonal insufficiency. 

Good results can also be shown from a social point of view. 
For example, a girl of 18 years may be mentioned, who was denied 
employment at the Post Office before operation but has now, after 
the intervention, become permanently employed there. 

The Réntgen examinations have throughout disclosed a decrease 
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Before the operation. 
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A few days after operation. 


Fig. 2. Réntgen examination, girls 7 years. (380/39). 
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Table 2. 
Réntgen examinations. 


Heart volume per m® of body surface (according to LiLsJEsTRAND, LysHoLM, 
NYLIN och ZAcHRISSON 1939). 


ECG no. Before After 
operation operation 

39/38 355 320 
68/39 460 345 
380/39 650 315 
481/39 470 435 
989/39 305 315 
701/40 510 430 
768/41 430 35 
821/41 460 335 
34/42 465 400 
117/42 440 450 
691/43 580 100 
635/44 740 445 
329 /45 160 335 
1005/45 340 295 


in the volume of the heart in connection with the operation, Table 2 
shows the heart volume in relation to m? of body surface, according 
to LILJESTRAND, LysHOLM, NYLIN and ZAcuHRISSON (1939), before 
and after the surgical intervention. 

Fig. 2 presents radiograms before and after the operation of 
girl a of seven years of age. 

12 out of 14 children, whose heart volume had been measured 
before and after operation revealed a decrease which equalled a 
maximum of 335 cm? per square meter of body surface. It is evident 
that the extra work which involved an enlargement of the left 
ventricle after the ligation of the ductus has ceased. No more con- 
spicuous changes of the general configuration of the heart were 
ascertainable. 

During the last year, a new method has been presented at The 
Crown-princess Lovisa’s Children’s Hospital, called the hypoxia 
tolerance test. The patients are allowed to inhale a mixture of 
nitrogen and air containing 9 per cent of oxygen for 10 minutes. 


15 — Acta pediatrica. Vol. XXXV. 
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Fig. 3. Hypoxia tolerance test. 


The cardiac response to this tolerance test is registered by mess 
of electrocardiography and phonocardiography. The following has 
been derived from the preliminary results published earlier (MANn- 
HEIMER 1946). 

A normal material of thirty children showed no variations in 
the electrocardiogram or in the phonocardiogram during the 
tolerance test, in contrast to cases of rheumatic carditis, congenital 
diseases, and a group of cases of myocardial damage with gallop 
rhythm which obtained positive results from the test in a larg: 
percentage consisting mainly of variations in the S-T segments in 
the electrocardiogram. For this reason, there is, in my opinion, 
justification for the contention that the hypoxia tolerance test 
offers possibilities of ascertaining a cardiac insufficiency in children 
in quite a few cases. 

Fig. 4 shows the electrocardiogram of a girl of three years of 
age, with patent ductus before and during the hypoxia tolerance 
test, with 9 per cent oxygen for 10 minutes (ECG no. 1340/45). 

The hypoxia tolerance test has been applied before operation 
in but a few cases, since the method has not been previously avail- 
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Fig. 4. Electrocardiogram from a girl 3 years (1340/45). Diagnosis: Patent 
ductus arteriosus. Hypoxia tolerance test. 1. Before the test. 2.9% O, 10 min. 


able. 12 children were examined in this way, 8 of which reacted 
positively. The after-examined ones have reacted quite differently. 

On account of the fact that a cardiac insufficiency cannot 
be expected to have time to disappear until some time after the 
operation, only examinations performed at least one year after 
the intervention have been studied. Among twenty-five of these 
patients, two reacted positively and twenty-three negatively, 67 per 
cent, accordingly, had a positive reaction before the operation and 
8 per cent afterwards. Thus, it is evident that the patent ductus 
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cases, as a rule, have a positive test before the operation and. 4s 
often, a negative reaction after it. From this it must be conclu: 
that their latent or manifest insufficiency disappears thanks (o 
the surgical intervention, and that the function of the heart is 
normalized. This result, in my opinion, appears to be a reason 
more significant than most for the justification of the mode of 
procedure adopted at our clinic, viz., all these cases are subjecied 
to surgical treatment. 


Summary. 


It is nowadays possible to make a diagnosis of patent ducius 
arteriosus by means of the continuous murmur and its punctym 
maximum over the pulmonary orifice this symptom being 
registrable in the phonocardiogram. It may, for various reasoiis 
be regarded as an established fact that these cases have a varyiig 
degree of latent insufficiency. This, together with certain social 
indications, has lead to proposed surgery in all cases of isolaicd 
patent ductus arteriosus. In Sweden, CraFroorpD has up till now 
operated on about seventy-five cases. The following results are 
obtained from an after-examination of thirty-three of the forly 
cases included in the material from The Crown-princess Lovis:’s 
Children’s Hospital. The surgical mortality rate equals one dealh. 
No recidivism occurred. All the objective and subjective symptoiis 
of cardiac decompensation, consisting of slight cyanosis, dyspnova, 
fatigue, etc., disappeared after operation. The patients’ develop- 
ment is normal physically as well as mentally. No difference is 
ascertainable between them and their comrades with normal hearts. 
One case of septic endocarditis, with an observation period of ouly 
three months after operation, has, as far as is possible to judge, 
regained complete health. 

The Réntgen radiograms disclosed a considerable decrease in 
the heart volume after the intervention. 

As a rule, the result of the hypoxia tolerance test, with 9 per 
cent of oxygen for 10 minutes, was positive before and negative 
after the operation. This indicates a normalization of-the cardiac 
function. 
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Gallop rhythm and myocardial damage in 
childhood. 


By 


LARS-ERIK CARLGREN. 


The connection between gallop rhythm and myocardial dama 
has been experimentally proved in rabbits. The gallop rhyt! 
has been defined by means of calibrated phonocardiography ai 
is found to be a valuable sign in the diagnosis of myocardial damage 
in children. The investigation is published as a supplement to Ac 
Pediatrica, Vol. XXXIII. 
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Heart Arrhythmias in Children’. 
By 
BERNHARD LANDTMAN. 


The present work has been carried out at the Heart Station 
of the Crown Princess Lovisa’s Children’s Hospital in Stockholm 
in the years 1945—46. 

For the determination of sinus arrhythmia the author has 
used SCHLoMKa’s frequency index. The examination revealed that 
the degree of sinus arrhythmia normally increases with age. Children 
with congenital heart disease and rheumatic heart affection ex- 
hibited less pronounced sinus arrhythmia than did healthy 
children. Thus the sinus arrhythmia is a normal phenomenon and 
a sign of a sound heart action. 

The material comprised 5600 children examined at the Heart 
Station. Pathological types of arrhythmia were found in 126 cases. 
The children had all been examined by electrocardiography and 
most of them also by MANNHEIMER’s phonocardiographic method. 
The distribution of the pathological types was as follows: 


Type of arrhythmia Number of cases 
Paroxysmal tachycardia ................ 
Simo-euricular block 7 
Incomplete auriculo-ventricular block 5) 
Complete » » » . 9 
Complicated arrhythmias .............. 2 


a A complete report on this work is published in Acta Paediatrica, Vol. 
XXXIV, Suppl. I, 1947. 
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The pathological types of arrhythmia are described with rm 
rence to their etiology, clinical symptoms and prognosis. 

Arrhythmias were not more frequent in premature infants t| 
in other children. 


Discussion on Papers 33—35. 


LICHTENSTEIN stressed the value of modern cardiological meth 
of examination, such as calibrated phono-cardiography and the hypoy 
test, in the investigation of heart cases. 


Ratna: I believe that extra-systoles are more often met with if 
film-registration extends over a longer period. 


If LANDTMAN’s findings are fewer than mine, this is due to his r 
stration periods being shorter. I should be interested to know their du 
tion. My films continued for several minutes. 


LANDTMAN: About 30 sec. 


MANNHEIMER: I feel prompted to make the following remarks 
connection with Dr. RAtHd’s assumption that the lack of arythmics | 


& 


Dr. LANDTMAN’s premature data is due to the curves being too shor! 


In the case of prematures long tracings extending over ten minutes pres 


certain definite disadvantages. The infants cannot remain still and ther 


is therefore a substantial risk of extraneous interference. It is probable 
that some of the arythmics present in Dr. RA1nA’s curves are extracardia 


phenomena which there is no means of distinguishing with certainty fro: 


genuine cardiac phenomena with the one lead apparatus used by Di 


Rani. Moreover, I should like to ask Dr. RAtnHA whether he has recorded 


ten-minute curves of fullterm babies. It is not impossible that phenomen 
of a similar nature would be observed also in such cases. 
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Roentgenological investigations of the small 
intestine in coeliac disease. 


By 


P. FLEMMING MOLLER, F. NORGAARD and P. PLUM. 


X-ray examination of the small intestine has been carried out 
in the Department of Pediatrics of the Rigshospital Copenhagen, 
since 1942, Altogether 275 children were examined, 63 of whom 
were suffering from coeliac disease, while 167 children had some 
other form of digestion disturbance and 26 were normal children. 
Most often each child was examined several times (up to 8 times). 
The total number of roentgenograms exceeded 2100. 

In coeliac disease the roentgenological findings showed an 
abnormal motor function of the small intestine. The most pro- 
minent feature was an abnormal tonus of the bowel, segments 
with hypotonia alternating with hypertonic segments. These ab- 
normal conditions were of long duration, often being present for 
many months after the clinical improvement. They were also 
found in some cases of dwarfism which presented no clinical gastro- 
intestinal symptoms (these patients were found to present a flat 
blood sugar curve and an abnormally low fat absorption). The 
roentgenological findings described were not obtained in other 
gastro-intestinal disturbances. 


FROM KRONPRINSESSAN LOVISA’S CHILDRENS HOSPITAL, STOCKHOLM HEAI 
PROFESSOR A. LICHTENSTEIN AND THE PEDIATRIC CLINIC OF THE UNIVERSIT)\ 
HELSINKI, HEAD: PROFESSOR A. YLPPO. 
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Intravenous glucose-tolerance tests relating 
to patients suffering from celiac disease. 
By 
SOMERSALO. 


In order to investigate whether the low oral sugar-toleran 
curve in celiac disease is due to failure of absorption or to inte: 
mediate metabolic disturbances the author has performed intr: 
venous sugar-tolerance tests in patients suffering from celi: 
disease. The material comprised 13 children (of which 5 we: 
healthy) receiving 0.5 g/kg and 9 children, including 3 healt! 
receiving 0.15 g/kg. The mean curves in sick and healthy children 
run very close to each other. These tests would thus provide ev 
dence in favour of the theory that intermediary carbohydrate 
metabolism is normal in celiac disease and that impaired absorp- 
tion is present. 

The value of these tests would seem to be depreciated, how- 
ever, by other investigation findings. It is well-known that a pro- 
tracted diet rich in carbohydrates produces a low oral sugar- 
tolerance curve. But according to CRAwForD the intravenous sugar 
tolerance curve is not at all or only slightly influenced by the dict. 
On the other hand it has been contended that the low curve in 
celiac disease is due to the patient having been on a carbohydrate 
diet causing the carbohydrate metabolism to be stimulated to such 
a degree that the disappearance of sugar from the blood is 
accelerated beyond the normal rate. In my view it does not seem 
impossible that such a metabolic stimulus is not indicated by the 
intravenous sugar-tolerance test. Thus the authors opinion is 
that the problem in question is still unknown. 
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Resorption research on Celiac Disease. 
By 
ALF ODEGARD. 


Celiac Disease thrives in wartime. One has experienced this 
during the last war and also during the present. Reports both 
from England and Finland bear out this statement, and also in 
Norway the number of cases has increased. Thus, in Rikshospitalet 
Childrens department there were in 1934—39 in all 12 patients 
with this diagnosis. In the same space of time 1940—1945 there 
were 2% times as many, in all 32 patients. This increasing tendency 
has also continued in this last year after the peace, as we mostly 
have 5—6—7 patients in the departement, against only on occa- 
sional one before. 

I have gone through journals and partly examined 27 of these 
patients, and have found certain characteristics of the disease, 
which I will describe. 

In all our cases the disease started early, earlier than is usual. 
On a graph one gets a natural curve which shows that the disease 
usually starts at the age of 8—12 month. (Fig. 1) I mean that 
the celiac disease is a disease wich most often starts at the age of 
infancy; most cases start between 6—14 mth. Only in exceptional 
cases does the disease start later than in the 18th month. The 
preliminary symptoms are often uncharacteristic. They can start 
by being fairly acute, but will then continue througout weeks and 
months as an uncharacteristic dyspepsia, with irregular bowels, 
sometimes soft, sometimes thicker in consistence badly smelling, 
and partly voluminous, sometimes vomiting. There is an early 
constant anorexia, without increase in weight, or even loss of 
weight, and the patients get bad tempered. As time goes on, after 
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Fig. 1. 


months and years, a dystrophia with thin atonic extremities 
develops, with fullblown abdomen, decrease in growth as we se 
it in the typical Celiac Disease at the age of 2—4 years. 

A symptom which often occurred in our patients was patho 
ogical urine, as 18 of our 27 patients at some time during th: 
disease showed slight amount of protein in the urine, and ligh! 
pyuria, This was usually seen when the patient was at his poorest, 
and they were always of a passing nature. Hematurea was also 


seen. When microscopically examined, the urine only showed some 
leucocytes, otherwise nothing. The function of the kidneys was 


normal, and there were no urearetentions. 

= Tests with haemoglobin showed nearly constantly a slight 
(meme during one of the phases of the disease. There was seldom 

less than 65 % hemoglobin. The colour index was always under 1, 

and hypercromic anemia, which several times has been found, 

was not discovered in our cases. Our patients were, however, all 

of them small children, mostly under 3 years of age. 

The serumiron value varied between 19 and 71 gamma %, 
with the average at 43 gamma %, that is, on the lowest borde: 
of the normal. It seems, therefore, as if serumiron is decreased 
during celiac disease. 

Calcium and Phosphorus in the serum often showed inflated 
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values. In 7 cases they were pathologically low, and in 4 of this 
cases there was definite tetany. Rachitis was seen in 4 cases, and 
scorbut in one. = 

Two of our patients had edemas of a passing nature in our 
hospital. Tests with serumproteim where made, and showed inflated 
values, respectively 4.1 and 5.12 mg %. Especially the fraction 
of the albumin was low. (2.7 and 1.9 mg %). 8 serumproteintests 
on other patients without edemas showed an overage of 5.8 mg % 
There seems therefore to bee a tendency to low serum protein 
concentration in celiac disease. i 

This low amount of serumprotein could be brought about by 
the production of serumprotein in the liver not being normal, or | 
it may be because the patient is in exceptionally great need of 
serumprotein during certain phases of the disease. Our two patients 
with edemas were both on their way to recovery. 

The amount of protrombin was regularly controlled in our 
patients, and 4 of them were found to have a decreased amount. 
There was no tendency to bleeding in these patients. Probably 
celiac disease is the result of decreased resorbtion of minerals, 
vitamins and food from the intestine. 

Hess THAYSEN means that an abnormal regulation of the 
carbohydrate is present, and that this is the reason of the low 
blood sugar curve which one sees through resorption tests. 


BA 
mt] 


238 ALF ODEGARD 


_Mitprep ANDERSEN found that intravenously administer: 
/ glucose disappeared from the blood more rapidly than norms’, 
\_ The result of this was not a »low», but a »short» curve. We in o 
departement find a quite normal curve when we have administer: 
glucose intravenously in cases of celiac disease. (Fig. 2) We ca: 
therefore not find any proofs for Hess TuayseEns theory. It seer s 
as if the pathogenesis in celiac disease is explained most sat 
factorily by a decreased resorption through the intestines. 
Our 27 patients have been given glucose tolerance test 49 timc ., 
We find great variations of the curves. Some are low, some a 
steeper. The curves vary greatly for the same patients, and a 
not dependent on the severity of the disease. Hess THAysr» 
defines a curve as being low when it does not rise more than 40 
of fasting value. I found that 50 % of our curves showed just : 
large or a greater rate of increase. Hess THAYSEN himself has 
pointed this out before, as he says that there only is »a tendency» 
_to low curves in celiac disease. But later authors like to make th 
low curves a compulsory symptom, There is therefore reason {0 
point out that the bloodsugarcurve after ingestion of glucose may 
vary. It may be low, and usually it is lower than normal, bu! 
it can also rise high up, just like a normal curve. 
Fig. no 3b shows in celiac disease after ingestion with gluco: 
[2 g/kg bodyweight] an average rise of 30 mg %. Normally, (aft« 
E. SVENDSGAARD) a rise of 66 mg % abow fasting value is to } 
found Fig. 3 a. There is, as shown by the figure a great variation 
of the curves, and they cover each other partially. They show, 
moreover, that rise during celiac disease seldom exceeds 60 mg °,,, 
/ while, on the other hand, the rise normally is more than 30 mg °,,. 
/ Even if the number of the patients is rather limited, one could 
be permitted to draw the conclusion that curves which show a 
) rise lower than 30 mg % abow fasting value, probably are patho- 
/ logical, and could show the presense of celiac disease, while curves 
| which rise abow €0 mg % probably are normal and seem to in- 
dicate no celiac disease. Curves which rise between 30 and 60 mg °, 
may either be pathological or normal. In that case one must ad- 
minister more glucosetolerancetests, and calculate the average. 
In order to show clearly the tendency to low curves, we have 
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in the childrens departement at Rikshospitalet made some tol 
rance tests with saccharose, We find that the average rise is som 
what smaller in tests made with saccharose than with glucos: 
with an average rise of 25 mg % against 30 mg %. This differen: 
is neglectable. In normal cases the rise is also smaller in tests max 
with saccharose. (Fig. 4) Saccharose cannot therefore be said | 
be a better material for tests, in the diagnosis of celiac diseas: 

Some authors_ think that fructose is assimilated more easily i 
celiac disease than the other carbohydrates. We have therefo: 
made some tolerance tests with fructose. In some cases the curv: 
are distinctly low, and it seems therefore as if fructose is nm 
resorbed any more easily than the other carbohydrates. (Fig. . 

In celiac disease there is a tendency to low amounts of ascorb! 
acid in the serum. We have therefore made some tolerance test 
with 7 mg ascorbic acid to each kg bodyweight. Normally on 
sees, acording to dr. ERLING RustTunG, a rise of 0.70 mg %. | 
our cases we saw a rise of only 0.24 mg %. That is 1/3 of the norma! 
This could therefore point to a decreased resorbtion. (Fig. 6) 

To examine the resorbtion of iron, we have given ferru: 
reductum 0.6 g on empty stomach in the morning, and examine: 
the increase of iron in the serum during the following hours. Th 
increase was varied, in some cases small, or non non-existen! 
while in a few other cases an abnormally high rise of 350 gamma ‘ 
was observed, against 1—200 gamma % in normal cases. Thi 
rise may possibly be the result of a lack of iron in the organisi 
when the test was made. (Fig. 7) 


Celiac disease is probably a syndroma which has various reasons. 


It may be the result of poor digestion, or partly blocked passag: 


through the intestine wall, or through the mesenteric lymphatic 


vessels. The causes may therefore be various, as the disease ma‘ 
have its origin in these different organs. 
The last few years the so called pancreatic fibrosis has be: 


brought to our notice. This disease can develop into the typica! 


celiac disease. It is the result of pathological pancreas and is ther 
fore a disease wich can be separated from celiac disease syndro: 
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Intravenous glucose tests in cases of 
mongoloidism. 


By 


J. WICKSTROM. 


In order to investigate a detail in the metabolism of carbo- 
hydrates in infants I have investigated the blood sugar curve 
afler intravenous glucose injection. One would a priori expect a 
curve rising immediately after the injection to a maximum value 
and then dropping comparatively rapidly towards the fasting blood 
sugar value. I found, however, in several cases a curve of another 
type among infants showing marked mongoloid symptoms. 

The glucose was injected as a 50 per cent solution intravenously in 
the sagittal sinus or in the cubital vein. The quantity of the injected 
glucose varied between 0.2 and 5.0 grammes equalling 0.1—1.0 g/kg 
hody-weight. The injections were made slowly during the course of about 
2 minutes and the position of the needle in the vein was controlled through 
repeated suction of blood. No technical mishap was established in these 
cases, 

In four cases (nr, 1—4) the blood sugar curve ran as by a peroral 
test rising slowly to a maximum 15 to 45 minutes after the injec- 
tion; in three cases it had not yet reached the fasting blood sugar 
value after 114 to 2 hours when the tests were interrupted (fig. 1). 

Five cases represent another type in which the blood sugar 
curve immediately rose to a maximum, yet, on the other hand, 
dropping remarkably slowly. In one case (nr. 5 mongoloid idiot 
with congenital heart disease) the initial pointed top of the curve 
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Th. 2h 
Fig. 1. 


was followed later by a slow rise (fig. 2). In cases 6—9 the cur 
slowly drops from its maximum value (fig. 3). 


The sparse casuistics, which are of interest in these cases, appear from 


table 1. It should be stressed that the clinical examination showed 
congenital heart disease in one case only (nr. 5). 

As it is difficult to compare these blood sugar curves with each ot! 
I have yielded to the temptation of estimating an index indicating 
per cent to what extent the blood sugar curve would fill a rectangle, | 
height of which is formed by the height of the blood sugar curve fr 
the initial value to the highest top of the curve, the width being the tin 
unit 1 hour. The calculations are founded on the hypothesis that the cu 
runs linearly between the blood sugar values in the test series. This ind 
retains its value in ordinary cases, i.e. in which the blood sugar rapi: 
returns to normal values, between 25 and 45, in the cases 1 to 4 it | 
between 80 and 90 and in other cases with divergences in the course 


the test curve, over 55. 


How are these curious curves to be understood? It is reasona))! 
to suppose that the injection has not been given intravenously b 
that the glucose solution has found its way extravasally into tlie 
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tissues from which it has gradually been resorbed. The carefulness 
with which the injections were made, however, guarantee that 
his is not the case. In two cases I had the opportunity of confirm- 
ng in an obduction some days later that there was no necrotic 
issue caused by the 50 per cent glucose solution near the place 
of the injection. 

It is hardly probable that the glucose solution caused a 
hrombus or a contraction of the vessels temporarily obstructing 
he passage for the injected solution. As far as I know there is 
o information of the endothelium being able to resorb sugar in 
‘reater quantities. The varying distribution of the glucose between 
crythrocytes and plasma is of no importance as the investigation 
vas performed on whole blood. What has become of the sugar? 

In case there is no congenital heart disease the injected quantity 
of glucose will pass the capillary system of the lungs before reach- 
ing the peripherial capillaries of the systemic circulation where 
ihe test is made. It is reasonable to suppose that the lungs in 
some way take an active part in the metabolism of carbohydrates, 

Literature gives little information on the part played by the 
lungs in the intermediary metabolic processes. I have only found 
that the Hungarian Szenp1 dealt with the fetal metabolism of 

carbohydrates. By means of tissue analysis he believes to have 
established that the fetus has an autonomic carbohydrate meta- 
holism, the active centre of which during the fetal period gradually 
moves over from the decidua to the placenta and from there by 
way of the lungs to the liver. In the 3rd to the 6th fetal month 
the percentage of the glucogen of the lungs is high and at this 
moment the lungs may thus be an active centre for the metabolism 
of carbohydrates. The material of SzENDI also comprises human 
feti and his results are therefore of a certain value in this con- 
nection. 

It is possible that my test curves might be explained by the 
injected quantity of glucose being absorbed by the pulmonary 
tissue and slowly returning to the blood in the same way as the 
sugar given per os is subject to a metabolic process in the liver. 
In some cases (nr. 1—4) the total quantity of the injected glucose 
is bound resulting in a gradual rise of the blood sugar curve (fig. 1). 
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In other cases (nr. 5—9) part of the glucose passes immediate], 
through the lungs (in case 5, the mongoloid idiot with congenita 
heart disease, probably a part passes directly from the right hal 
of the heart into the major circulation) appearing in the test curv: 
as an initial rise. The slow falling would in these cases be du 
to a diffusion of that part of the blood sugar which was primaril; 
absorbed and bound in the lungs. 

According to this opinion the pulmonary tissue would at leas! 


partially have retained a function from the fetal period. During 
infancy the mongoloid idiot would in this respect frequently remain 


in the fetal stage. In several cases of mongoloidism at the age o! 
7 to 10 years I have, however, obtained normal test curves indicat 
ing that the development stated by Szenp1 for the fetus, apparently 
does not take place in mongoloids until the first year of life. 

It is reasonable to suppose that the same phenomenon would 
occur in prematures. I have tried to ascertain this hypothesis by 
means of sugar tests on four prematures (case 10—-13) at the ag 
of 5 to 7 weeks, weighing between 1720 and 2200 grammes (Fig. 4) 
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In one case (nr. 13) the injected quantity of blood sugar was only 
0.2 grammes and the test curve consequently low; it rose imme- 

_ diately remaining high for a long time, Case 12 showed a curve 
with a slow descent. In the two other cases the test curve was 
normal. Because the procedure is dangerous the premature material 
is small and does not allow the drawing of any conclusions. Yet 
it supports sooner than overthrowns my hypothesis that the 
carbohydrate metabolism of the prematures like that of the mon- 
ge!oids may in some cases remain in a fetal stage. 

I have not had the possibility of dealing more closely with the 
problem to which I here wanted to call attention, but have had 
to content myself with vague ideas about a rare occurrence. Maybe 
modern technique of examination with the use of marked isotopes 
and possibly other methods could throw light upon the problem. 


Summary. 


Intravenous glucose tests with mongoloid idiots speak in 
favour of the opinion that carbohydrate metabolism in these (and 
probably also in the prematures) is being regulated in a different 
way than in normal individuals. 


References. 
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A case of concurrent vomiting in a child wih 


electrical cerebral dysrythmia. 


By 


LARS GRAM. 


Recurrent vomiling in a puzzling disease and clinicians \ 
have worked with the problem have divergent opinions of 
patogenesis. There are on the whole two main explanations, eil 
that the disease is due to a lability of the intermediate metabolis 
or to a nervous disposition. Many circumstances support the i 
that both these mechanisms play a part, in some patients 


metabolic lability dominates the picture, in others the nervous 


factors are most obvious. In a larger group of patients with re 
rent vomiting one finds representatives for both these ty) 
[Strém (9)]. 

For support of the theory of a nervous origin it has bx 
asserted, and no doubt rightly, that the patients often are ne\ 
pathic individuals [ComBy (2) NELson (12) Scutoss (6) and oth« 
Other investigators maintain that the disease lies more peripher 


in the nervous system, in the sympathetic ganglions or in the will 


of the stomach itself [Snow (8)]. CuRSCHMANN (3) and SMITH (7 
f 


maintains that the disease might be an abdominal equivalent 
migraine. A purely local-anatomical explanation has also bh 
advanced, namely that the disease should be caused by gas! 
enteroptosis [SHERMAN and KoeEniG (10)], or intermittent ¢ 
denalstenosis [CAMERA (1)]. 
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It is well known that vomiting can occur in both organic and 
finetional brain diseases (meningitis, tumor cerebri and vomitus 
n-rvosus). These vomitings however do not resemble the clinical 
p cture which is characteristic for recurrent vomiting in children. 
|: it were possible to find an objective sign of changes in the brain 
faction in these patients with recurrent vomiting, one would be 
a step nearer the explanation of the cause of recurrent vomiting. 

In the Childrens Ward of the State Hospital we have treated a 
patient with recurrent vomiting, where electroenchephalography 
have shown sign of cerebral overirritability. The symptoms of the 
p tient, recurrent attacs of vomiting, lasting for days, are exactly 
like those of patients with acetonemic vomiting, but in contrast 
to the findings in those patients the acetonemia was very little 
pronounced in our case. Acetonemia did not preceed the vomiting 
aud did not reach a greater degree than might be expected with 
that degree of inanition. 


The patient is a girl aged 8. From the age of two years she has had 
frequent periods with numerous vomitings. Five times she has been 
aimitted to the ward during attacks, and several times the vomiting 
spells have started during her stay in hospital, so we have been able to 
follow them from: the first prodroms to the finish. 

The attacks have come at intervals ranging from a few days to half 
a year and last from 2 to 11 days with incessant vomiting. As many as 
31 yomitings a day are recorded. As a rule she is conscious during the 
allacks, but somewhat far away and sleepy. On one occasion she had 
trismus and rolled her eyes and was, as it seems unconscious for some 
hours, respiration was very frequent. The attack ceased after an injection 
of calcium. 

A couple of days previous to the attacks she is usually psychially 
changed, she is taciturn, quiet and restless. Just before the attack begins 
she often gets spells of sneezing. The vomitings usually come on without 
ally apparent reason, but several times we have seen them come on after 
evident emotional traumata. For instance, they have started shortly 
after the departure of fellow patients to whom she had become attached, 
after a reprimand etc. Once the attack came when she was put on a keto- 
genic diet in effort to provoke an acetoemia. Immediately she understood 
she should have another diet, she began to vomit and continued to do 
so for many days. It is noteworthy that one has not been able to detect 
acetone odours from the breath nor find acetone in the urine until the 
altacks have lasted for one or two days. 


252 LARS GRAM 


The clinical findings and metabolic investigations made under a typi 
attack, lasting from 1/2 to 6/2 1946 are given i short. She began to vo) 
at 4 o’clock in the morning. At 2 p.m. she lay apathetically with collay 
veins. There was no smell of acetone. She had 21 spells of vomiting 
first day. In blood serum Rotheras and Gerhadts reactions were negat 
The plasma bicarbonate was 53 vol. % Totalbases 157 millieqv./1, chlori 
95 millieqv./1. 

Urea 71 mg %. The next day she had 18 spells of vomiting. Th 
was a definite odour of acetone in the room. The blood contained 6.5 mg 
acetone. The total bases had gone down to 151 millieqv./, the chlori 
to 91 millieqv./1. The total protein in blood was 9.1 %. The vomit 
continued with somewhat less frequency (17, 12, 3, 1 vomiting each 
the following days). The 5th day she had 12 spells of vomiting, the to 
acetone in blood was raised to 12.3 mg %, the total protein to 10.6 
During the first day changes appeared in the electrocardiogram cau 
by the dehydration. 7 hours after the vomiting had started a roentg 
examination of the stomach showed retarded passage of contrast. 1 
diuresis was scanty during the period and the urine contained protein a 


coma casts. The blood-sugar concentration remained normal (92—1°2 


mg %), but she got glucose drip enema regularly. After the attack 
recovered rapidly. 

X-ray examination of the stomach has been performed several tin 
during attacks and have on several occasions shown dilation of the stoma: 
delayed emptying or even complete pylorostenosis. Between atta: 
control examinations showed normal conditions. The intermittent ret: 
tion was once localized between duodenum and jejunum. As the clini: 


condition resembled an intestinal obstruction she was operated. Oi 


discovered two peritoneal folds which seemed to dislocate the gut. Th: 


folds were removed, but the vomitings continued to return quite as ofte1 
as before. It may be mentioned that the patient had no signs of allergia 


Encephalograph has shown normal conditions. 


Belladonna preparations, ergotamine tartrate, phenobarbiton ai 


hydantionic acid have not been able to prevent attacks, but phenobarbil« 


and glycose enemas have favorable affected the single attacks. 


As we thought her spells might be an epileptic equivalent, an electro- 


encephlographic examination was made. The resnlt was as follows: Figure ! 


It was registrated a scanty alphaactivity of 7—8 Hz. frequence and amp)i- 
tudes of 30—60 microvols. There was in additiun quite frequent outbursts 
of slow frequencies, 44%4 Hz. — 5 Hz. — 6 Hz. with amplitudes over 10 
microvolts. During hyperventilation the slow frequencies became more 


prominent and the amplitudes increased to over 150 microvolts. Con 
sion: Electrical cerebral dysrhythmia caracterized by slow frequenci 
These findings suggests epilepsia. 
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Frontal 
Parietal 
. Occipital 
Patient. Normal, 
+ 4+—+ 
1 sec. 


Fig. 1. Electroencephalogrem of A. H. 8 years. 


It is more difficult to interprete the encephalograms of children 
than those of adults, and publications e.g. by H6NckKg (4) emphasize 
that it is difficult to judge findings from patients under 15 years. 
Our nevrological consultant S. Rersum M.D., maintains however, 
that the findings in this case are beyond doubt pathological, and 
that they give evidence of an electrical cerebral dysrhythmia such 
as is seen only in epilepsy: Our patient however has not had any 
attack which can be called epileptic. The attack of trismus and 
unconsciousnes which she had once during a period of vomiting 
could very well be accounted for by the metabolic changes caused 
by the vomiting. 

It is not unlikely that her recurrent attacks of vomiting can be 
regarded as epileptic equivalents. In his survey of epilepsy KENNIER 
Witson (12) states that the attacks ca be of almost every kind, 
and that they may be visceral, as for example, vomiting. Pro- 
dromes with changes of mood are characteristic. The only thing 
that does not suit the the case is that the vomiting continues for 
days, but the explanation for this may be that only the aura and 
the first vomiting is of epileptic origin, and that the continuation 
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of symptoms depends on her nevrolability and the acquisition »f 


the habit to vomit. 

That the electroencephalographic changes in the patient shov 
be caused by genuine epilepsy with infrequent attacks of 1 
ordinary type is possible, but not probable. 

The recurrent vomiting in our patient are quite certainly « 
to a nervous disturbance with registrable changes in the brs» 
function, but when the attack has begun, the stomach sympto 
predominate. One finds namely dilatation of the stomach a 
delayed emptying in the course of a very short time. Her 
dition may perhaps be characterized as periodically recurrent ves 
tative crises of the stomach. As stated above, there is a striki 
similarity between the symptoms of this patient and patien 
with recurrent (acetonemic) vomiting. The local mechanism 
the stomach during the attacks of vomitings is probably the san. , 
in any case the roentgenological findings resemble those one fin: 
with acetonemic vomiting. I our case however, acetonemia pla: 
no primary role. 

The case is presented because it shows that a cerebral ov: 
irritability can give rise to recurrent vomiting without any primai 
typical metabolic changes having been found. It is possible th 
similar conditions are evident in acetonemic vomiting where 
like manner one must take into account a nervous factor. 

We have not yet had the opportunity of investigating mo 
cases of recurrent vomiting, but our findings urge that an electr 
encephalography be made on these patients. 


Summary. 


It is given an account of a case of recurrent vomiting in a gir! 
of 8 years. She have had her symptoms from the age of 2 years 
with frequent attacks of vomiting lasting several days. Her syn 
ptoms resembled closely the findings in cases of acetonemic vomi 
ing except that the degree of acetonemia was very low and can 
on after the vomiting had begun. During the attacks there was 
complete retention in the stomach, but when the vomitings had 
ceased the roentgenological findings where normal. Electroenc: 
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p:alography showed an electrical cerbral dysrhythmia and the 
« idition of the patient was explained as beeing a visceral epileptic 
ec jivalent. As the recurrent vomiting of the patient showed close 
rivtionship to acetonemic vomiting it is argued that one ought 
to make an electroencephalography in similar cases. 


References. 


CamerRA, U.: Arch. med. des enf. 33, 583, 1930. 

ComsBy, J.: Arch. med. des enf. 1899, 2, 360. (cit. 8.) 

CurscuMANN, H.: Arch. f. Verdauungskr. 1930, 47, 318. 

Honcue, P.: N. Med. 1946, 11, 549. 

Rotcu, T.: Boston med. a. surg. j. 1890, 122, 530. (cit. 8.) 

6; Scutoss, J.: Arch. f. klin. med. 1930, 169, 347. 

7) Smitn, C. H.: L. Ped. 1937, 10, 719. 
Snow, J.: J. Ped. 1893, 10, 986. 

9) Strom, J.: Acta Ped. 1935. Vol. XVIII. Suppl. 111. 

10) SHERMAN, D. H. a. Koenic, E. C.: Arch. Ped. 1924, 41, 595. 

11; KenNnrER Witson, S. A.: In O. BumKeE a. O. Foerster, Handb. d. 
Nevr. Julius Springer, Berlin. 7935 XVII, 1. 

12) Netson, N.: Textbook o. Pediatrics. W. R. 
Saunders Comp. Philadelphia a. London. 1945, 602. 


Discussion on Paper 36—39. 


Prof. PLum: I should like to call attention to the influence of ventricle 
evacuation on the oral sugar-tolerance curve. I found in 1943 that duo- 
denal administration of Glucose by means af a probe gave a normal Curve 
in patients suffering from celiac disease, whereas the curve for sugar 
taken per os was flat. Somewhat earlier, May and McCreary had published 
identical results. Further, I wish to include the motorial function of the 
small intestine in the discussion on athrology. We know that absorption is 
dependent physiologically on the motion of the small intestine, and since 
the motility of this organ is not normal in celiac disease, as is shown by 
the roentgenological findings demonstrated in my communication, one 
might reasonably assume that the cause of the poor absorption present in 
this complaint is to be found in the abnormal motorial function. 


C. FRIDERICHSEN: Prof. PLum’s interesting roentgen demonstrations 
have brought special interest to bear on the reaction and resorption capa- 
city of the small intestine. In this connection I wish to mention an article 
by Freise and Jaur (Jahrb. f. Kinderk. 110—205—1925), in which it is 
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proved by roentgenological findings that the poor benefit derived frm 
food is due to the motility of the ventricle, the jejunum and the proxi. a! 
part of colon being strongly increased. The authors therefore tre 
Celiac disease with opium, whereby better resorption of the food 
obtained. 


PALMBERG: A case of celiac disease exhibiting spontaneous glucos) 

In connection with the papers bearing on this subject I should 
to show some results obtained from observation of a case of celiac dis 
with spontaneous glucosuria. 

The girl is an inmate of a children’s home, born 28. 9. 39. Since 1° {1 
she has been admitted four times to the children’s section of Abo Con: ty 
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24-hour Curve for Blood and Urine Sugar at normal diet. 


Hospital for treatment of a sericus form of typical celiac disease. During 
her last stay at the hospital, from 28. 12. 45 to 19. 3. 46, she looked as 
in Fig. 1. The girls are of the same age. The dilated stomach and retarded 
physical development of the celiacia patient on the left indicate the nature 
of her illness. All symptoms af typical celiac disease were present. 

We measured the sugar content in blood and urine and the ketone 
corpuscles in the urine (Fig. 2). Distinct glucosuria was recorded in the 


17 — Acta pediatrica. Vol. XXXV. 
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Tolerance for different kinds of Sugar administered in different ways. 


— Sugar after 2 g Glucose/kg per os 


» » 2 g Fructose/kg » » 
» » » 1 g Glucose/kg i.v. 
Urine Sugar at » 


initial stages of treatment, combined with slight acetonemia. The excre- 
tion of glucose in the urine ceased when her general condition and tl! 
working of the bowel improved, although the fasting blood sugar values 


remained practically unaltered. 


From the blood- and urine sugar curve extending over 24 hours (Fig. 3 
we see, however, that the glucose seeps through when the blood sugar 
attains its highest values during the second half of the 24 hours. 

Glucose tolerance tests (Fig. 4) show that the blood sugar curve i 
very flat. The fructose curve has somewhat higher values, whereas glucose 
i.v. produced considerable glucemia, although half a dose only was used 
Sugar was detected in the urine only when added i.v. The tolerance tes!s 


were always based on fasting values. 


The results of the investigation speak in favour of the theory tha! 
celiacia disturbs the phosphorylation process. The glucose is absorbed 
with difficulty through the walls of the intestine and can pass through 
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only after having been phosphorylized. Fructose is absorbed with greater 
ease and need not be phosphorylized. If intestinal absorption is eliminated 
and glucose is injected intravenously, the blood sugar values promptly 
rise. 
In a system which functions normally the glucose seeps through 
glomenuli and is thereupon entirely absorbed in tubuli. If the assumption 
that a general impairment of the phosphorylation process is present in 
celiacia be correct, it would follow that the absorption process within the 
tubuli would also be inadequate. My case supports this theory. We observe 
thal when the general condition is poor and the intestine functions feebly, 
tubuli fail to perform the additional work required if the filtration of 
glucose through glomenuli is in the least increased by a normal (Fig. 3) 
or an induced (Fig. 4) increase of blood sugar. Otherwise the dilution and 
concentration faculty of the kidneys, when tested with Volhardt’s water 
test, proved to be good. In the literature I have not seen glucosuria men- 
tioned in connection with celiacia. It would seem that this line of investi- 
gation has not so far been followed. At present there is again a case of 
celiacia with spontanous glucosuria in our hospital, but the observations 
relating to this case are not yet complete. 


J. Strom: This case of electric cerebral dysrhythmia observed in a 
child suffering from severe attacks of vomiting seems to me to be very 
interesting. However, I was struck by the circumstance, which was also 
emphasized in the paper, that the patient did not show any symptoms 
of acetonuria at the beginning of the attacks and that the ketonemia 
was very slight while they were in progress. The diagnosis, recurrent vomit- 
ing associated with ketonemia, would seem to require the presence of both 
components of the picture, viz vegetative irritability and metabolic disturb- 
ances. 

The case reminds me of a young woman whom I was twice called on 
to examine in an advisory capacity in the department for internal disease. 
She had had several spells of very severe vomiting and had on two occasions 
been operated on for ileus. It was suspected that her attacks were of the 
same type as recurrent vomiting with ketonemia in children. However, 
in her case there was never any acetonuria at the onset of the attacks. The 
patient was of a pronounced hysteroid type and it was evident that the 
spells were brought on by psychic factors. As known, no cases of the illness 
occurring after the years of puberty have been described. In this case I 
drew the conclusion that the cause was of a purely psychic nature. The 
possibility of the case being an equivalent of epilepsy was also advanced. 

Further observation of the electroencephalography in cases of recurrent 
vomiting in children would seem to be of great interest. 


40. 


Studies on Diphteria. 
By 


BO VAHLQUIST. 


The incidence of diphtheria in Sweden has for many ye rs 
been low, considerably lower than in several neighbouring countrivs. 
In 1942 an upward trend set in, probably due to the influx of 
refugees, but now the rate appears to be declining once more. 

As a result of the long period of low morbidity, the natural 
resistance to diphtheria is exceedingly limited, to the extent that 
not more than about ten percent of the adult population of Sweden 
are now immune (negative Schick reaction or diphtheria antitoxin 
titer of 20.02 antitoxin unit per cm* of serum). 

This state of affairs is most unfavorable from the standpoin! of 
epidemiology. It has, however, provided an unusual opportunily 
to study certain problems of immunity in connection with diph- 
theria. 

1. Infantile immunity against diphtheria. Immunization of 
infants by various methods. 

Since only a small percentage of the adult population of Sweden 
is now immune to diphtheria, mothers are seldom able to confer 
on their offspring the passive immunity previously reported to be 
the rule during the first six months of life. Therefore the question 
of immunization arises even at this early age (B. VAHLQuIST nd 
N. G. Persson, Svenska Lakartidningen 1945, p. ). There are 
two methods of dealing with this problem: a) immunization of 
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Table 1. 

No. of persons with the 

roup n units per cm serum): value wales 

|= 0.0005| 

| < 0.0005 <002 | = 0.02 

15 0 0 15 |<2.0 >1.0] 0.30 

14 2 11 |<16 >08]| 0.075 

3 16 2 5 9 =2.0 0.075 
{ 12 4 2 6 |<1.10 >0.05} 0.015 
5 15 5 6 4 |1<0.20 >0.10} 0.0015 
6 38 30 7 1 |<0.05 >0.02/< 0.0005 


the mother during pregnancy with diaplacental immunization of 
the child as a result, or b) direct immunization of the child. 


a) Immunization via the mother. 27 women were immunized 
during the last few months of pregnancy. In 18 the newborn infant 
showed 20.02 unit of diphtheria antitoxin per cubic centimeter 
of serum, with a maximal value of < 14 > 12.5 units. In only a 
small number of cases was the titer still high enough after the first 
three months of life to indicate immunity. 

b) Direct immunization of infants. The series consisted of three 
groups of about 15 infants each, divided on the basis of age, namely: 
newborn, 2 to 3 months, and 6 to 8 months. Even the newborn 
were found to react with the formation of antitoxin (highest level 
recorded: < 0.20 > 0.10 unit per cm* of serum), although at a 
slower rate than older subjects. From the age of two months, 
however, the immunization effect corresponded to that in older 
persons, 

2. The duration of immunity following immunization against 
diphteria compared to that after passing through the disease or the 
carrier state. 

The investigation was conducted on five different groups of 
individuals. The results are summarized in Table 1. Also included 
in the Table is a control group consisting of individuals who were 
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not immunized to diphtheria and who, as far as could be discovere:! 
had never had the disease. 


Group 1: Immunized to diphtheria (two injections of vaccine, 
one of 1.0 cm* and the other of 0.5 cm® with an interval of one 
year; determination of diphteria antitoxin titer one year aft r 
the last injection). 

Group 2: Former carriers (about two years previously). 

Group 3: Former clinical diphtheria patients (about two yeas 
previously). 

Group 4: Former carriers (about 20 years previously). 

Group 5: Former clinical diphtheria patients (about 20 years 
previously). 

Group 6: Control group. 


It appears from the Table that the most satisfactory resistance 
is exhibited by Group 1, in which active immunization was done. 
The maximum values of Group 2 and 3, comprising subjects with 
carrier state or clinical diphteria about two years earlier, were 
the same as those of Group 1, but low titers in several cases de- 
pressed the median value below that of Group 1. Of the two 
remaining groups in which the disease or the carrier state had 
occurred 20 years previously, one third showed no antitoxin titer, 
i.e. < 0.0005 unit per cm® of serum. In addition, the median 
values were considerably lower than in the first three groups. 
The state of immunity of the former carriers appears to be some- 
what better than that of the former clinical cases. 

The starting point of the present investigations was the low 
incidence of diphtheria that has long prevailed in Sweden. Nothing 
definite is known of the causes of the low morbidity of this disease. 
It may be that an antibiosis between certain of the micro-organisis 
normally present in the throat, on the one hand, and the diphtheria 
bacilli, on the other hand, is a contributing factor. This possibilily 
will be explored in later investigations. 

For detailed figures, discussion of the results and references 
the reader is referred to papers shortly to be published in Ac/a 
Pediatrica. 
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Discussion on Paper 40. 


KseLLBERG: Between August 1945 and June 1946 about five thousand 
foreign children arriving in Sweden were examined during their stay in 
quarantine to ascertain the number of carriers of diphtheria bacilli (culture 
according to CLauBerRG). The investigations gave the following results 
(approximate figures): 

Number Percentage of carriers of 


bacilli 
Norwegian children 2000 0.1 
Dutch » 1900 18.0 
French » 800 12.0 


After personal contact had been established between Swedish medical 
officers and the medical authorities of the respective countries for more 
effective diphtheria control prior to the children leaving for Sweden: 
(in Holland culture according to Clanberg or similar which was not the 
case in France). 


Dutch children about 500 0% 
French » » 400 4% (preliminary figure) 
» » » 600 9% 


Doc. Wicxstrém: Demonstrated curves showing the incidence of diph- 
theria in Finland. In spite of a morbidity of about 100 cases per 100,000 
inhabitants during the years 1934—1942, an epidemic broke out in 1943 
which carried off about 3000 patients during 1943—1945, the morbidity 
rate being 370, 407 and 488 per 100,000 inhabitants for each year. Pro- 
phylactic vaccination of more than half a million individuals was carried 
out, mainly of children of schoolage. This age-group is no longer repre- 
sented to. any degree worth mentioning in the hospitals for infections 
diseases, whose case material chiefly consists of youths aged 15—25. 
Prophylactic vaccination of all children in conjunction with inoculation 
against small-pox is now being contemplated, two injections to be ad- 
ministered with an interval of one month. The vaccination should be 
repeated immediately before the children start on their school career 
and after its completion. 


RanTAsALo: I have adopted treatment with pyrisan to destroy the 
bacilli in carriers of diphtheria infection. Pyrisan is a B. faecalis-alcali- 
genes emulsion of finnish manufacture, which is injected intravenously. 
It causes fever, the degree of which is determined by the size of the doses. 
This method was resorted to after it had been observed that the bacilli 
disappeared in diphteria patients as a result of fever attacks brought on 
by the illness. 
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More than 450 courses of treatment have been carried out. At first th: 
injections were given at intervals of a few days, which did not, however 
produce satisfactory results. Later 1—2 injections a day were administered 
the best results being then obtained by 5—7 injections. According t 


SAARELMA’s report, 84 per cent were freed from bacilli during the obser- 


vation period extending to two weeks, whereas the corresponding figur: 
in the control group, comprising 1412 cases, was 45 per cent. 


In the whole material the result is better the later the treatment is 


started: in the ist to 3rd weeks 54 per cent, in the 4th week 69 per cent 
in the 5th 74 per cent and in the 6th—16th weeks 78 per cent. 

The best results are obtained in throat diphtheria, the poorest in nos: 
diphtheria and in carriers of bacilli. Of the patients over 20 years of ag: 
86 per cent were freed from bacilli, and 71 per cent of the patients below 
that age. 
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FROM THE PEDIATRIC DEPARTMENT, RIKSHOSPITALET, OSLO. HEAD: PRO- 
FESSOR LEIF SALOMONSEN, 


Al. 


Clinical-experimental Investigations on the 
Absorbtion of Ascorbic Acid with simultaneous 
Administration of Cod-Liver Oil or Concentra- 
tions of A- or D-Vitamine. 


By 


E. RUSTUNG. 


The object of the investigations has been to endeavour to throw 
light upon the practically important question whether there 
exists an antagonistic relation between cod-liver oil, or A- or D- 
vitamine, on the one hand, and ascorbic acid on the other hand. 
Previous investigations which have been made partly with cod- 
liver oil and partly with its separate constituents, and chiefly 
by experiments on animals, have not shown concordant results. 
The findings in my own investigations will bee seen from the table 
and the figures. In these experiments it has been sought to ascertain 
whether an antagonism of the kind mentioned can be noted with 
respect to the absorbtion of ascorbic acid. From these investiga- 
tions it must be permitted to conclude that with respect to the 
absorption of ascorbic acid no antagonism of practical importance 
is evinced by cod-liver oil or by the A- or D-vitamine. In these 
investigations it has, as stated, been sought to elucidate the 
question whether as regards the absorbtion of ascorbic acid an 
antagonistic action is exerted by cod-liver oil or by any one of 
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Fig. 1. 


No administration of ascorbic acid in any form (individual curves). 
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Fig. 2. 


Curve I: At 7 o’clock 2 grammes hip-powder and 2 ml cod-liver oil per 
kg of body weight to children aged from 4 to 10 years. 

Curve II: At 7 o’clock 2 grammes hip-powder per kg of body weight to 
children aged from 4 to 10 years. 

Curve III At 7 o’clock 2 grammes hip-powder per kg of body weight to 

children under 1 year old. 
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Fig. 3. At 7 o’clock 2 grammes hip-powder and 2 ml cod-liver oi 
per kg of body weight to children aged from 4 to 10 years (indi 

vidual curves). 


oW 

_— VW 


Curve 


Curve 


Curve 


7 8 5 10 T 12 13 


Fig. 4. 

IV: At 7 o’clock about 7 mg ascorbic acid and 2 ml cod-liver oil px 
kg of body weight to children aged from 4 to 10 years. 

Vv: At 7 o’clock about 7 mg ascorbic acid per kg of body weight to 
children aged from 4 to 10 years. 

VI: At 7 o’clock about 7 mg ascorbic acid and about 9000 LU. of 
vitamine A per kg of body weight to children aged from 4 to 1' 
years. 

VII: At 7 o’clock about 7 mg ascorbic acid and about 25000 I.U. o 

D-vitamine per kg of body weight to children aged from 4 t 

10 years. 
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its constituents. But another matter, which has not here been 
iken into consideration, is the question whether an antagonistic 
relation arises after absorbtion. 
A more complete acount of these investigations will be published 
in norwegian in Nordisk Medisin (Forhandlinger i Det Norske 
Medicinske Selskab). 


FROM THE UNIVERSITY CLINIC OF PEDIATRICS, THE RIGSHOSPITAL, COPE 
HAGEN HEAD: PROFESSOR P. PLUM, M.D. 


42. 


Studies on the urinary excretion of thiamin: 
in children. 


By 


ANNIE SCHONDEL. 


Except in the Far East, beriberi is very seldom encountered ii 
children. 5 cases of this disease in children have however been 
reported in Europe, and 24 cases in America. Here, in the Pediatric 
Clinic of the Rigshospital, we have seen one case of secondary 
beriberi in an infant with chronic dyspepsia. Previously attempt 
have been made to demonstrate the presence of hypovitaminosi 
B, in children by treating their presumable symptoms of B, defi 
ciency with vitamin B, preparations. Most often, however, sucli 
preparations contained also other components of the vitamin 1 
complex, making this proof very uncertain. 

The synthesis of thiamine gave rise to chemical methods that 
made it possible to determine fairly rapidly the B, content of 
various body fluids including the urine. 

Until recently the vitamin B, metabolism in children has 
been investigated only superficially, for which reason we have 
taken up the question of whether hypovitaminotic conditions in 
children suffering from various diseases may be demonstrated 
by determination of the amount of vitamin B, excreted with the 
urine. 
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The technique employed here has been the Jansen thiochrome 
method as modified by WrESTENBRINK & GouDSmMIT: the thiamine 
is removed from the urine by adsorption with aluminium silicate; 
after washing, the thiamine is again separated from the adsorbent 
with alkali, and then oxidized to the fluorescent thiochrome. From 
the measurement of the fluorescence the vitamin B, content of 
the urine can be calculated. 

The thiamine excretion is determined by examination of the 
urine over a 24-hour period and, as a rule, at least 3 tests are made 
in each case, 

For normal material we have partly used children in good health 
(from a children’s home) and partly children admitted to this 
clinic for lesions that cannot conceivably influence the vitamin 
B, metabolism, 

One result of the present investigations has been that, on the 
whole, the Danish diet does not give rise to hypovitaminosis B,. 
But, certain diseases that are treated by diet may involve a risk 
of the development of this condition. This applies, among others, 
to hepatitis on a diet very rich in carbohydrate, epilepsy on a 
kelogenic diet, and to protracted dyspepsia. 

The urinary excretion of thiamine was determined in 110 
healthy children, from 1 month to 14 years old (24 girls and 86 
boys) and ranged between 2 and 361 y. The excretion increased 
with increasing age, so that the greatest increase occured in the 
first year, where the minimum and maximum results are 2 and 
94 y thiamine; in the next 2 years they are 61 and 118 y. From 
3—-14 years the average falls between 118 and 361 y (one girl 
with a very low diuresis excreted only 74 y). On graphical presen- 
tation of the case histories of the children over 3 years we have 
a figure with a maximum result between 200 and 250 y. When 
this case material is divided into 2 groups, 39 boys and 23 girls, 
a slight difference is found as the boys excrete 222 y and the girls 
198 y thiamine. 

These results correspond very well with those obtained from 
normal children by American and Dutch investigators. On an 
average, the American results are higher. 

In order to investigate the influence of the diet on the urinary 
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excretion of thiamine, the calories, carbohydrate and thian ine 
contents of the diet for normal children, are calculated. For ‘he 
infants the diet was found, on an average, to contain 50 y thian.ine 
per 100 cal., of which 2—23 % was excreted, with an averag: of 
10 %, showing a slight increase in the excretion with increasing 
age. For 29 of the 62 older children the diet was found on an 
average to contain 58 y thiamine per 100 cal., and 15—28 »% 
of this was excreted, averaging 20 %. Corresponding degrees of 
excretion have been found in adults. The American authors claim 
that in normal older children the thiamine excretion should exc. ed 
20 % of the thiamine ingested. Also the absolute excretion foi nd 
by these authors was considerably higher than observed in this 
material. The urinary thiamine excretion is distinctly depend: nt 
upon the amount of thiamine ingested: the greater the thiamine 
content of the diet, the greater is the thiamine excretion. 

The casematerial consists of children suffering from chro vic 
dyspepsia, coeliac disease, anorexia and hepatitis, together with 
patients on various particular diets such as diets for acidosis, 
enteritis and reducing. 

27 dyspeptic infants were examined between the ages of 2 
and 9 months. The diet consisted chiefly of thin, acidified, mixtures 
of cow’s milk, while a few were also given mother’s milk. As in 
the normal casematerial, there is a wide variation of the results 
obtained. For these patients the thiamine excretion varied between 
2 and 69 y but the difference from the findings in the normal 
cases was not significant. All the children were underweight, and 
the milk mixtures were thinner than usual for their respective 
age, but the intake of calories per kg of body weight had been 
normal, and the same applies to their intake of thiamine per 
100 calories. On an average they excreted 12 % of the thiamine 
ingested, which corresponds to the excretion in the normal cases. 
Gradually, as the children improved and were getting stronger 
milk mixtures, the thiamine excretion increased. 

The above-mentioned child with beriberi was a boy, 6 months 
old, in whom a severe degree of fat dyspepsia was after some 
months followed by oedema, which persisted for several months 
and subsided only after treatment with thiamine. His thiamine 
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excretion with the urine was 18 y, and the blood contained 4.4 y % 
that is, a subnormal content. Also his thiamine intake 


thiamine 
was too low. 

Altogether 8 patients with coeliac disease were examined — 
7 boys under 2 % years and a girl of 13. The average excretion 
for these boys varies between 8 and 68 y thiamine, and that only 
in one instance does the result exceed the average value for the 
regression curve. Indeed this was the child who was least affected, 
and he had been treated with vitamin B complex one month 
before. All the other children were examined soon after the ad- 
mission, while the general condition was poor. The diet had been 
poor in fat, rich in protein and carbohydrate. Their intake of calories 
per kg had been normal, but carbohydrate calories amounted to 
about 70—80 %, which is higher than in a normal diet. The 
vilamin B, intake corresponded to that in the normal cases, but, 
calculated per 100 carbohydrate calories, it was lower than normal. 
In 3 of the patients the excretion was undoubtedly too low for 
their age. Indeed these children were more affected than the others, 
and they excreted 11 % of the vitamin B, given. Two of them 
were exaMined several months later, and then the excretion had 
increased to a normal level. The 13-year-old girl excreted only 
74 — considerably below the normal level. In her case, too, 
80 % of the diet consisted of carbohydrates, which may very well 
explain the low thiamine excretion. 

11 patients with anorexia were examined at the age of 3—9 
years, and their thiamine excretion was between 72 and 108 y. 
In 3 of these cases the excretion was undoubtedly below the normal 
level, while the others showed normal variations. Indeed these 
3 children took less food than other children of their age, and they 
excreted between 11 and 15 % of the amount of thiamine ingested, 
which was normal per 100 calories. 

Among 4 patients who were suffering from hepatitis and re- 
ceived a high-carbohydrate diet, the thiamine excretion was con- 
siderably below the normal in three, while in the fourth it was 
at the lower limit of the normal. The thiamine intake of these 
patients was normal, but carbohydrate made up 82 % of the 
total calories as against 46 % in the normal cases. This low rate 
18 Acta pediatrica. Vol. XXXV. 
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of excretion is probably attributable to the fact that thiamin 
required for the combustion of carbohydrates. 

In two epileptics, who for several months had been kept 
a ketogenic diet, the thiamine excretion was likewise subnor: 
(26 and 51 y, respectively), but the diet contained only 1: 
thiamine per 100 calories. 

In the acute state of enteritis, when the patients were gi 
2 boiled water and apple diet, the thiamine excretion was |; 
but it increased very rapidly as soon as the patients were giv 
more food. The same phenomenon was observed during fevei 

In diabetics the thiamine excretion was found to be normal 
from 147 to 285 y — likewise in patients with adipositas, 81 
300 y. On reducing diet, the thiamine excretion decreased soi 
what. 


In addition, some tolerance tests were performed with o 
administration of thiamine. This form of administration was « 
sidered better physiologically, because the tissues thus are alloy 
sufficient time to absorb the substance — in contrast to parent 
administration by which the organism is flooded with thiami 
so that the excretion takes place very rapidly. In these tests | 


surplus excretion was determined by subtraction of the spontancou 


24-hour excretion from the result obtained on the day of the t 
and then it was calculated in percentage of the amount ingest 

Altogether 44 normal children were given 2 mg thiamine 
mouth, and they were found on an average to excrete 16 %, w 


variations between 3.8 and 47 %. Most of the values obtained wo 
over 10 %. The absorption from the intestinal canal proceed 
rapidly, as 31 % of the entire 24-hour excretion was found with 


the 3 first hours. 


Among the patients on whom the test was made, the anorexi: 


patients excreted on an average 10.2 %, the diabetics 14 %, a 
adipositas patients 12.6 %, i.e., within the normal variations. 


In contrast hereto, the surplus excretion was distinctly lower 


— being less than 4 % of the test dose — in hepatitic, epilep! 


ic 


and enteritic patients. In patients with cocliac disease the surplus 
excretion was a little lower than normal. This means that the 
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tolerance test gives low values in the same patients in whom the 
spontaneous urinary thiamine excretion is subnormal, thus con- 
fi ming the latter finding. 

Nearly all the low values obtained in the present casematerial 
may be explained as attributable to the particular composition of 
the diet, either very rich in carbohydrate or very poor in thiamine. 
In no case was there any sign of a defective ab: orptiorf of thiamine, 
as the excretion increased rapidly as soon as thiamine was given 

ly. 

The conclusions drawn from the data here reported will then 

that an extra addition of thiamine should be given to patients 

| a high-carbohydrate and ketogenic diet, in protracted dyspepsia 

1 in febrile conditions. It is preferable, however, to give a vita- 

iin B complex preparation, as usually the other vitamins B will 
needed too, 


Discussion on Paper 41. 


Dr. SunDAL: In relation to Dr. Rustune’s communication I should 
like to demonstrate some tolerance tests which were carried out in 1942—43 
on children under and up to the age of 12. Ascorbic acid was administered, 
partly in conjunction with cod-liver oil, partly alternately with a con- 
celitrate of cod-liver oil (A—D vitamin) administered at quite a different 
time of day. 

24 healthy children aged from 5 months to 12 years were given doses 
of 100—200 mg of ascorbic acid every night. Half of the children took 
proportionate quantities of a mixture consisting of ascorbic acid and cod- 
liver oil and the other half were dosed with ascorbic acid in the morning 
and a concentrat of cod-liver oil at night. 

The curves for ascorbic acid in the blood, which were established once 
a week during the test period covering 4 weeks, do not provide conclusive 
evidence to show that ascorbic acid administered with cod-liver oil produces 
different results from pure dosages of acid without admixture of cod- 
liver oil. 
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Fig. 1. Ascorbic acid values in blood serum of 6 children in the age betwe 
5 and 8 months. 


Nov. to Dec. 1942 
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Ascorbic acid 
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Diet: Ordinary food with concen- Diet: Ordinary food + 
trated cod liver oil 3 times weekly 
at the break fast. 


100 mg ascorbic 
acid dayly at the evening meal. 
with conc. cod liver oil 3 times: 
weekly at the breakfast. 

- with 10 g cod liver oil mixed 
together with ascorbic acid at the 
evening meal. 


Fig. 2. Ascorbic acid values in blood serum of 6 healthy chidien at the age of 
one year. 


Sept. to Oct. 1942. 
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--—~~ with 10 g cod liver oil mixed toget! 
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ing meal. 


Fig. 3. Ascorbic acid values in blood serum of 10 healthy school-children 
the age between 8 and 12 years. 
Nov. 1942 to Jan. 1943 
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The care and prevention of pes planus in the 
child of pre-school age. 


By 


PER J]. NORDENFELT. 


the frequency of weak and flat feet has now reached alarming 
proportions. /The_main reason why the foot loses its shape and 
its ability to function to the fullest degree is to be found in weakness 
of its pont om muscles are of prime importance in maintaining 
the posture of the foot, although the tendons, the ligaments, and 
cerlain static factors also are of significance in this respect. _ 

Muscular weakness, in turn, depends on our unnatural mode of ) 
life which from an early age, prevents the muscles from developing 
harmoniously to their full power. Factors that inhibit muscular \, 
development are the one-sided strain on the feet that results from \ 
standing and walking on hard floors and roads, the generally 
unsatisfactory physical upbringing of children, and, last but not 
least, unsuitable footwear. 

Constitution also plays a part in pes planus. Certain families, 
for example, exhibit poor muscular tone, others a tendency to 
obesity, possibly of endocrine origin. Both conditions make for 
poor posture, particularly of the feet. Rickets has always been) 
regarded as a strong contributory cause of flat Teet. It is my } 
opinion, however, that the importance of this condition has been | 
exaggerated and that nowadays at least it is of minor significance 
in this connection. After all, the frequency of rickets has aon, 
considerably during the past few decades, at the same time as 
flat feet appear to have grown increasingly common. 


_Aare, but when present should be submitted to early treatme 
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It may be assumed that the newborn child has a healthy fo: 
and a good muscular build. Congenital flat feet are exceedingly 


During the first years of life all children appear to have { it 
feet. Investigations by Spitzy at the beginning of the century 
revealed that the arch at this time is filled in with fat, which dc os 
not. disappear until the age of about three years) In additic., 
Béum showed that infants and children have relatively lov cr 
arches than normal adults. It is a physiological phenomenon t}t 
when the child begins to walk the arch drops when the weig it 
of the body is put on it, but regains its normal shape when 1 ie 
weight is removed. This weakness generally disappears at the «Jc 
of three, although in many cases it remains until considera) y 
later. Some orthopedists claim that even if pes planus in sm 
children generally is not pathological, a valgus deformity is always 
abnormal. Boum, however, considered he had proved that a purely 
physiological valgus position may be present in early childhood. 

Foot defects in childhood seldom cause pain, but are more 
likely to be manifested in the form of impaired function. 

The prophylactic care of the foot should begin early and be 
aimed primarily at the general development of the muscles and 
the elimination of harmful influences. Efficient prenatal and 
infant care, with special stress on anti-rachitic measures, is, of 
course, an essential part of the programme. 

The infant should be allowed to move its limbs freely from thie 
first weeks of life. Garments that curtail movement should be 
avoided. For the lower part of the body a diaper fastened loosely 
around the waist is quite sufficient, the girdle or swaddling band, 
still common in some countries, being unnecessary. This type of 
garment restricts to a not inconsiderable degree the movements 
of the spine and hips. Feet and legs should be naked or possibly 
enclosed in a roomy bag with shoulder straps. Stockings or socks 
should never be used — they limit the movements of the feet 
and particularly of the toes. According to THomsEn, it has been 
calculated that a baby with bare feet flexes and stretches his 
toes two or three thousand times a day; socks reduce these move- 
ments considerably. When a baby is lying in bed with a coverlet 
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Fig. 1. Socks shaped differently to fit the right and left feet. 


over him, there is slight danger of the feet becoming cold, even 
if they are bare. In that case, the hands, which are above the 
covers, would more easily be chilled, but it would never occur 
to even the most zealous mother to put mittens on a baby 
indoors, 

It is important that the infant is not helped to stand before 
it is able to rise to its feet itself. The feet should not be burdened 
until they are strong enough to carry the weight of the body. 
Crawling is _a_part of the natural development, and this stage 
should not be omitted. Standing at too early an age strains the 
arch and “may stretch the plantar aponeurosis, thus contributing 
to the development of flat feet. This applies particularly to heavy, 
clumsy children. Standing on a soft surface is, of course, especially 
unsuitable, For that reason it is advisable to avoid cribs with 
high sides, or at least to see to it that the child does not stand 
in bed for long periods. The popular play-pens, which in many 
cases are a necessity, also have the disadvantage that the child 
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Fig. 2. Children’s shoes with completely soft soles. 


is able to pull itself to its feet and often stand for long period 
before it is ready for this effort. 

Throughout infancy and even far into the pre-school age, i 
is wisest to allow the child to be barefoot as much as possibl 
Roomy socks, shaped to fit the feet, i.e. a right and a left sock 
and later on shoes with completely unstiffened, pliable soles may 
be used on occasions, Barefoot is best, however. According t: 
THOMSEN, RuNGE and many others, the high, laced boots wit 
rigid soles that used to be so common are entirely unsnitabl: 
particularly when the child is learning to walk. Children’s fe 
require no support. Nor does a boot give effective support. In 
stead, it prevents the child from moving its toes and feet so tha! 
the muscles can develop naturally. And it is strong muscles alon 
that can provide effective support. 

In order to avoid faulty posture of the feet during the pri 
school age, the child must be given an opportunity to satisfy it 
great need of movement. It must not be hedged in by restriction: 
that prevent its moving freely about in the cramped quarte: 
in which so many families unfortunately have to live and eve: 
from climbing on the furniture within reason. It is not natura! 
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Fig. 3. Good type of firm shoe, although the sole is somewhat too thick and 
stiff. 


for children in the pre-school age to walk, especially on hard roads 
and streets; nor do they do so voluntarily. The constant burden 
on the feet entailed in walking without the muscles being given 
free play is harmful. In cities children up to the age of at least 
three years should be taken in pushcarts to the playground, where 
they can run and jump about as much as they want to. The ideal 
environment for the growing child is, of course, the country, where 
its feet are exercised in a natural way without strain. 

Pre-school children should not be bundled up in garments that 
restrain their movements, and they should go barefoot as much 
as possible. Going barefoot in the woods and fields is of the greatest 
the muscles of the body, especially those of the foot. At every 
step the toes spread and grip the ground in a natural manner. 
The value of going barefoot out of doors in warm weather in the 
country is generally agreed on. Opinions differ, however, as to 
the advisability of going without footwear indoors. Numerous 
orthopedists advocate this, while others, including several Scandi- 
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navians, recommend firm shoes for smooth floors. In my opinio 
the former view is unquestionably the correct one. In the fir 
place, the shoes are not made that give effective support; all th: 
do is restrict movement. Secondly-, pre-school-age children are i 
constant movement, running and jumping about until they a: 
tired, when they sit down. They practically never walk or stai 
still, and it is only then that a support might be imagined to hay 
any effect. The risk of catching cold from going barefoot indoo 
in the winter is another matter, but, on the other hand, the fe: 
of chills is undoubtedly exaggerated, dating back to the day 
when floors really were cold and draughty. 

If pre-school children do wear footgear, then reinforced sock 
or special shoes with completely—soft-soles are the best. The: 
restrict as little-as possible the movements of the feet, and th 
shoes, at least, are fairly durable if they are only worn indoo1 
and in dry weather outside. In cold or wet weather, sturdi 
shoes and boots are of course necessary. 

The aim of the treatment of foot defects in children of pre 
school age should be to achieve feet of normal appearance tha! 
function efficiently. However, the treatment will either fail o1 
will take a very long time if it is based on the routine systen 
of prescribing arch supports and high boots that used to be so 
common. 

Minor postural defects in the feet of pre-school children requir 
no treatment other than the prophylactic measures described 
above. This is also true of more pronounced defects during th: 
first years of life. Special exercises are scarcely practicable a! 
that age; nor are they necessary, since an otherwise healthy child 
will get the right exercise by himself if he is left alone. 

Four- to seven-year olds with graver foot defects should b 
made to do suitable exercises, preferably daily, in addition to 
the prophylactic_measures,/The programme should include thi 
ollowing: instruction in correct standing and walking, tipto 
exercises, grasping marbles and pencils with the toes, skipping, 
etc. If the exercises are to be truly effective, it is often necessary 
to have a trained gymnast to instruct the mothers and children. 
It is sometimes helpful to give the exercises in the form of rhythmi: 
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dancing to music, which makes them more attractive to the 
children. In my practice I have for many years been treating my 
patients along these lines with very good results. In some cases of 
even grave postural defects, a complete cure has been effected 
by going barefoot consistently for a single summer. The good 
effect on school children of the gymnastic treatment has, in my 
opinion, been proved by the results of experiments on elementary 
school children published in Acta Paediatrica in 1942, Of 40 severe 
cases given foot exercises daily for six to seven weeks, 31 were 
cured and 9 improved. 

At this point a few words may be included on the treatment 
of weak feet in childhood with arch supports. My view on this 
form of therapy has been influenced by the leading German ortho- 
pedists, e.g. Spitzy, HoHMAN, SCHEDE, LANGE, FRANKEL, 
THOMSEN, WILHELM, SCHULLER, ECKHARDT, ef al. 

Flat feet can never be cured by treatment with arch supports 
alone, for the muscles that are intended to hold up the arch are 
cut off from their function by arch supports and similar measures. 
Sparing the already weak muscles only weakens them further. 
in addition, the circulation in the foot is impaired by the pressure 
on the arch. LANGE made it quite clear that it is fundamentally 
wrong to prescribe arch supports for children without at the same 
time seeing to it that strengthening foot exercises are carried out 
energetically. If the exercises cannot be performed or if they are 
neglected, then arch supports should not be used. Exercises are 
obviously out of the question in the first years of life and supports 
should therefore not be prescribed. Even in older pre-school 
children, it is doubtful if supports are ever needed. In any case, 
the greatest restraint should be practised in prescribing supports. 
At best they are of practically no use, because it is only when the 
child is standing still or walking slowly that they can be imagined 
to give any support and if small children are brought up as they 
should be, they very seldom either walk or stand. In short, arch 
supports generally do more harm than good in pre-school age 
children. 

Finally, I should like to describe briefly the footwear most 
suitable for children. Stockings and socks should, as mentioned 
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above, be made to fit the foot with their greatest length at t 
big toe. The ordinary stockings with their apex in the center may, 
particularly if they are on the small side, press on the toes a 
squeeze them together. The resistance of the stockings to the spre: 
ing of the toes is of greater importance than is yet realized. 
is of great importance to the health of the foot that the toes reta 
from the first weeks of life their ability to spread out. It is especia 
important that the big toe can be spread, since the abductor hallu 
muscle plays an active part in maintaining the long shape of | 
arch. — Hitherto no stocking manufacturer in Sweden has hx 
willing to start making stockings shaped differently for the rig 
and left feet, but I am convinced that it will not be long befo 
stockings to fit the feet will be just as much taken for grant 
as left and right shoes are now. 

For the first few years after the child has learned to walk, t! 
best garment for indoor use is a sock knitted to fit the foot, wi 
a piece of chamois leather or velvet sewn into the foot to preve: 
falling on slippery floors. Soft children’s shoes can also be usc: 
These were first described by THoMsen and have been man; 
factured in Sweden since 1939, when the idea was taken up at n 
suggestion. During the course of the years a number of mode! 
with semi-soft soles, high laced uppers, heels, padding in the sok 
etc. have come into the market and completely distorted 1) 
original idea. Many of them, too, are more harmful than 1! 
ordinary stiff shoes. 

The stiff shoe should meet the following requirements: 1) | 
should be broad enough in the toe to allow plenty of space fo 
the toes of a healthy foot, even when they are spread out in wall 
ing. It is especially important that there be enough room insi 
for the big toe. This means that the shoe should be widest 1 
over the base but over the tips of the toes. In addition, the to 
of the shoe should be sufficiently high, particularly over the b 
toe. Many experts consider that shoes should be roomy enoug 
to permit the wearer to flex the toes. It is advisable to have t! 
shoe hug the heel and ankle so that it does not gape when 1! 
wearer is walking. 2) The heel should be low, at the most on 
centimeter high, and should not continue too far forward. No 
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ould it extend too far backward, but should finish well within 
the limits of the upper. Some types of shoe require no heel at 
all. The healthy foot is created to be used without shoes and should 
pot function on a sloping plane. In my opinion, the only justifi- 
cation for the heel is to increase the durability of this exposed 
part of the shoe. 3) The sole should be pliable enough not to prevent 
or make difficult the proper movements of the foot in walking. 
ihe shank should be pliable enough not to prevent the elevation 
ef the arch and the depression of the heel in the act of walking. 
(hus the steel shank is entirely unsatisfactory. 4) The whole shoe, 
including the sole, should be made of leather, not rubber, since 
the latter material prevents cutancous respiration. 


Summary. 


It is claimed that the prophylactic treatment of the pedal 
dcfects so common nowadays should aim to encourage the general 
development of the whole musculature, to lessen the strain on the 
feet imposed by modern living conditions and to avoid the harmful 
effects of restricting footgear. A form of active therapy, based 


on exercises 1o strengthen the foot muscles which should be carried 
out in the pre-school years is also described. The limited value 
of arch supports and the most suitable footwear for pre-school 


children are discussed. 


44, 


On Injuries to Children, Caused by Corrosive 
Poisons. 


By 


BERTIL LINDQUIST and BERTIL ROOS, Lund. 


The authors render an account of the children who have bex 
injured by acid or alkali, observed in the course of a 10-year perio 
at the Lund Hospital. The case-material comprises 44 cases, 14 0 
them with injuries to the eyes. Of the last-mentioned, 12 had 
been injured by alkaline agents (10 of them with lime) and 2 by 
acids (25% nitric acid). In one case a mistake had occurred by 
accident at the hospital between lapis and nitric acid in Credé’s 
prophylaxis. In all eye cases the conjunctiva and the cornea had 
been injured, and in 4 cases there occurred corneal opacity, bu 
fortunately the injury in these cases was only one-sided. 

The remaining 30 children had taken the injurious remedy) 
per os, viz. in 7 cases acid and in 23 cases caustic. The age of thes: 
children was in 28 cases below 4 years, and in 2 cases over 4 years 
Injuries of the nature here in question occur thus usually in earl) 
childhood. Of those children, who had been injured by acids, 2 had 
taken chloric acid and 5 acetic acid (about 30%) or acetic spiri! 
(about 12 %). In one case the child, dosed with the wrong medicin 
by her mother had been given 1 tea-spoon of concentrated hydro- 
chloric acid instead of cod liver oil, the other injuries had been 
caused in play. The injuries were of a passing nature and all wer 
discharged free from symptoms. The average time for observation 
is 6% years. 
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Of those children who had been injured by alkaline agents, 
19 had taken concentrated (about 30 %) lye (solution used for the 
cleaning of milk-cans at farms). The 4 remaining ones have been 
injured by other substances with alkaline action. In the last-men- 
tioned 4 cases the injuries were of a passing nature, and all were 
discharged free from symptoms. The average period of observation 
was 4 years. — In those cases where the children had been injured 
hy concentrated lye, the accidents had occurred in such a way 
ihat the children had been drinking out of a glass bottle, mug or 
in-measure. In 3 cases the children had been licking a spoon 
or a ladle previously used for measuring lye. Of these 19 children 
2 died as the direct cause of the accident (in one case of 
acute poisoning, in the other of pneumonia + bronchitis purulenta 

- gangrene of the lungs). A further 2 fatal cases died from com- 
plication occurred during treatment. The total number of deaths 
was thus 4, or 21 %. Oesophagus stricture occurred in 9 of the 
cases, i.e. 47 %. The first symptoms of stricture were in the 
inajority of cases discovered within 2 weeks. In no case has the 
interval between the accident and the first symptoms exceeded 
3 weeks. The average period of observation for those children in 
whom stricture did not develop, was 54% years. Apart from the 
aforesaid 2 deaths caused by complications during treatment there 
occurred 2 cases of mediastinitis, which were cured. Of the 5 
surviving cases of stricture 2 recovered after respectively 1 and 
114 year’s treatment (period of observation after recovery respec- 
lively 4 and 9% years). 

As regards the possibilities of prophylaxis of those injuries 
which have been dealt with in this synopsis, the following may be 
stressed. 1) The 1943 Swedish Poison Statute with stipulation 
regarding strong acids and alkaline agents. 2) Improved hygienic 
supervision of farm-yards. 3) Continues work of instruction. 
4) Manufacture of and recommendation of innocuous cleaning 
agents (preferably neutral) in which connection a prohibition 
against those with a strong lye content might be enacted. 


19 — Acta pediatrica. Vol. XXXV. 
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An amino acid mixture (casein hydrolysate} 


as an additional food for premature infants. 


By 


J. HENNING MAGNUSSON. 


The rearing of underweight, prematurely born infants } 
always presented great difficulties. Even when they receive hum: 
milk the smallest of these infants generally show no gain in weig) 
for weeks and sometimes even for one month This fact lesse: 
their chance of survival and causes the community extra expen: 
on account of the longer time they must be kept in hospital. |: 
has now been discovered! that most of them, if they are given 
protein which has previously been digested by proteolytic enzymes, 
can quantitatively assimilate this form of nourishment and pu‘ 
on weight at a rate almost surpassing that shown by fullteri 
babies in many cases. The stay in hospital is thus shortened, and 
the risk of infection, which is a common cause of death, is pr: 
portionately reduced. As the number of premature infants born is 
large, the question is one of considerable interest to the community. 


1 MaGNusson, J. H.: Svenska Lakartidningen, 47, 1041, 1944. — Natur 
154, 91, 1944. — Acta Paed. 32, 599, 1940. — JornpPEs, J. E., MAGNusson, 
J. H. and WRETLIND, A.: Lancet, 1946, p. 228. 
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INTRODUCTION. 


As a student and auscultator at Kronprinsessan Lovisa’s Children’s 
Hospital during 1942 and 1943 the author observed how numerous 
cases of obesity were admitted to the hospital for investigation, 
were discharged, and disappeared from view. The further course 
was generally unknown. This furnished the impulse to an analysis 
of the obesity material of the hospital and to a follow-up investiga- 
tion. The enormous literature on obesity showed that opinions 
were considerably divergent on many points and that the problem 
in other particulars was inadequately investigated. The conclusions 
in the literature were in the majority of the cases drawn from small 
materials (< 100 cases). It therefore seemed of value to obtain the 
results from a large series of obesity cases. Thanks to the courtesy 
of the chiefs of all the children’s hospitals of Stockholm the author 
was afforded the opportunity of studying the cases of obesity in 
their records. The entire material thus came to include more than 
300 cases. The results of the analysis and the follow-up investiga- 
tion of these cases are presented in this paper. The case histories 
of the material are deposited at the library of the Caroline Institute, 
Stockholm. 


CHAPTER I. 
Review of literature. 
A. History. 


Studies on obesity, published during the 17th and 18th centuries 
were fundamentally built on Galen’s doctrine of the four humours. 
\ccording to IMMERMANN (1875) these early studies consisted of 
isolated case reports of extreme obesity, or discussed the dangers 
connected with this condition. 

Not until the advance of modern physiology in the 19th century 
lid the discussion relative to the problem of obesity break new 
vround. Through J. v. Liesic’s experiments on the animal produc- 
tion of fat (cit. IMMERMANN) light was shed on the fundamental 
laws of animal metabolism, and it was demonstrated that the pro- 
duction of fat was a general function of the organism. 

Since the last decades of the 19th century and up to the pre- 
sent day numerous studies on obesity have been published. During 
the conclusion of the 19th century and the three first decades of 
the 20th century the discussion, especially in the German litera- 
ture, predominently treated the metabolism in obesity and the 
exogenous or endogenous (constitutional) etiology of obesity 
(v. NoorRDEN, J. BAUER, and others). Also in the English (American) 
literature there were advocates of the endogenous (constitutional) 
conception (NEwBuRGH, and others). An endocrine (hypophyseal, 
thyrogenous, gonadal, etc.) etiology was considered present only 
in a small number of cases of obesity. An exception with an endocrine 
pathogenesis (adenoma of the hypophysis) was the adiposogenital 
dystrophy described by Fr6uticu in 1901. 

Since the advent of modern endocrinology and the great advances 
of hormone research in the thirties, a number of papers on obesity 
have been published both in the German and especially in the Ame- 
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rican literature, in which the cases have been classified according 
to »endocrine» symptoms (ZoNDEK, Poaaio, and others). 

Obesity in children was during the 19th century described in 
isolated cases by various authors. The first case which was studied 
in detail was published by MaGnus-Levy in 1897. Since then, 
especially in the late twenties, a number of studies on obesity in 
childhood have been carried out, usually, however, based on small 
series (10—50—200 cases). Similarly as in the case of adults, the 
genesis has variously been considered exogenous, endogenous- 
constitutional (CH1ar1, NEwsurRGH, and others) and endocrine 
(Rony, Nrxon, Dorrr, Gorpdon, and others). A number of ex- 
haustive studies of recent years, especially by HitpeE Brucn, New 
York, seem to indicate that obesity in childhood is not prepon- 
derantly an endocrine problem. 


B. Classification. 


The classification of obesity into various types has, as has been 
seen from the history, been divergent, differing in various periods 
of time and in the various authors. The advocates of the exogenous 
and endogenous-constitutional conception have considered that a 
constitutional predisposition is present in both but have explained 
the factor differently. In the exogenous group also there is thus 
familial obesity in approximately the same frequency as in the 
constitutional group. The border-line between the two groups was 
considered vague (v. NoorpEN 1900, Lyon 1910, J. BAvER 1929, 
and others). In the opinion of these authors there are but few 
endocrine cases (v. NOORDEN 2.7 %, J. BAUER 2.6 %). 

The supporters of the preponderantly endocrine etiology ol 
obesity (ZoNDEK 1926, PoGcio 1929, Gorpon 1937, and others) 
proceeded, in their classification, partly from more or less subjec- 
tive opinions regarding the appearance of the patient, such as the 
regional distribution of fat, the distribution of hair growth, etc., 
and partly from the results of diverse clinical investigations (basal 
metabolism, glucose tolerance test, skeletal development, etc.). 
The obesity was termed according to the hyper- or hypo-function 
of the supposedly fat-inducing endocrine gland, thus hypothyroid, 
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hyper- or hypo-pituitary, etc. (SHapiro 1929, E1pELSBERG 1929/30, 
Rony 1932, Nrxon 1934, DorFr 1936, Gordon 1937, 1938). 

A special type of endocrine obesity in adults is the picture 
described by Fr6uticnH in 1901, adiposogenital dystrophy. In 
I'ROHLICH’S Classical case the causative agent was a hypophyseal 
tumour. This type is characterized by obesity with a distribution 
of fat on chest, abdomen, hips, thighs, and mons veneris, associated 
with hypogenitalism, retarded statural growth and skeletal de- 
velopment, and low basal metabolism. Erpuerm (1904, cit. Lyon 
1910) described the same picture of disease in tumours of the pe- 
dicle of the hypophysis. In those cases the hypophysis was intact. 
The hypophyseal etiology of the disease was questioned. BAILEY 
(1922, cit. RAcCHMANN 1934) advances the opinion that adiposogeni- 
tal dystrophy is not due to a lesion of the pituitary but to a lesion 
of the hypothalamus. LescuKke (1930) could at autopsy in 65 
out of 145 cases of adiposogenital dystrophy not find any changes 
of the hypophysis but, on the other hand, lesions in the nerve 
fibers of the diencephalon in all of the cases. In 63 cases there 
were changes both in the hypophysis and the hypothalamus. This 
was considered to suggest a nervous regulatory mechanism in the 
arisal of obesity. In order to shed light on this question animal 
experiments are performed by many authors (first by AsScHNER 
1912, cit. SmirnH 1930). By experiments on rat Smit (1930) was 
able to show that hypophysectomy leaving intact the hypothalamus 
does not produce obesity, while, if the diencephalon is injured — with 
or without coincident hypophyseal lesion — obesity usually results. 

In boys a Frohlich-like adiposity frequently is encountered by 
SHAPIRO 1929, Extis & TALLERMANN 1934, BorNHARDT 1936, 
DorFF 1936, SELANDER 1937, Brucu 1939, and others. By these 
authors no hypophyseal tumour was found and the prognosis was 
considered favorable. Dzterzyuski described 1939 5 cases of adi- 
posogenital dystrophy in boys with diffuse obesity in the mother. 
As etiologic he assumed, owing to a similarity of sella turcica in 
mother and child, a constitutional maldevelopment of the hypo- 
physis. 

The lesions in hypothalamus described above have, according 
to Nrxon (1934) given rise to the assumption that the nervous 


system plays a more important réle in the control of obesity than 
do the endocrine glands. 

Brain diseases, such as tumours, encephalitides, hydrocephalus, 
etc. are occasionally accompanied by a sudden increase of weight. 
The obesity (»cerebral») in these cases usually has the adipose 
distribution of the hypophyseal types and is in children generally 
associated with mental retardation (BERGMARK 1932, and others). 

Obesity in pre-adolescence is frequently denoted as a special 
type (Bauer 1929, Cutarr 1938, and others). It is characterized 
by a distribution of fat similar to that in adiposogenital dystrophy. 
Curari considers this obesity a prolonged period of ‘‘der zweite 
Fille’, which normally occurs at the age of 8 to 10 (ScHLOSSMANN 
in PFAUNDLER & SCHLOSSMANN: “The diseases of children’, Vol. 
II 1935). The obesity in these cases is considered to regress sub- 


sequent to puberty. 
C. Heredity. 


Heredily in obesity in man. 


Already in 1850 CuamBers (cit. DAvENporRT) described pedigrees 
in which obesity had been present in several generations and also 
such pedigrees in which the skipping of a generation could be 
established. The literature on heredity in obesity has since then 
become voluminous. v. NooRDEN in 1900 established that obesity in 
many families has been observed so frequently that a true here- 
dodiathesis has been accepted. In the literature the frequency of 
familial obesity has been reported very divergently: BoucHarp 
46 %, Bruescu 40%, Licutwirz 50%, v. NoorpeEn 70 %, J. 
BavER 90 %, Gicon 90 % (cit. HANHART 1940). There is general 
agreement on the heredodiathesis of obesity, but opinions are 
divided as to whether it is endogenous or exogenous in character. 

The exogenous concept of v. NoorpDEN (1900) is that the ways 
of living (tendency towards luxus consumption, indolence) are in- 
herited. v. NoorDEN’s opinion is supported by Licutwirz, M. 
LABBE, JOSLIN, and others. 

The advocates of the endogenous conception (v. BERGMANN, 
Fatta, J. BAvER, NEwpurGH, and others) consider the specific 
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predisposition towards abnormal fat deposition to be hereditary, 
this being assumed to give rise to a disturbance of the energy 
metabolism (J. BAvER 1929). They consider, however, that certain 
cases may be exogenous but that the exogenous-endogenous 
border-line is indefinite and very difficult to determine. This was 
already in 1910 pointed out by Lyon. Gicon (1928) even goes so 
far as to question the occurrence of a purely exogenous type of 
hereditary obesity. 

A certain support for the endogenous nature of obesity is afforded 
by Gutick (1922), LiEBENDORFER (1923/24), and others. 

GuLIck personally belonged to a “non-fattening’’ type and car- 
ried out tests upon himself with diets of various caloric content, 
all the while performing about the same amount of work per 24 
hours. In 14 months he gained approximately 12 kg in weight 
on a marked luxus consumption (3480—4113 cal per 24 hours), 
and in 3 months returned to his original weight on a slightly re- 
stricted normal diet (1874—2781 cal per 24 hours). His normal diet 
was approximately 2700 cal per 24 hours. His basal metabolism was 
normal during the entire period. On the basis of this GuLick 
considers that the regulation of weight is not due to an inherited 
change of the thyroid function. 

LIEBENDORFER investigated 25 obese individuals, from Tiibingen 
in Germany, during the famine years following World War I. He 
could not establish any exogenous factors, such as indolence or 
luxus consumption. In all of the 25 cases there was a family history 
of obesity and in the majority of the cases one of the parents was 
obese also. There was a female predominance and approximately 
one-half of the siblings were obese. Reports as to weight and height 
were lacking. In occasional cases, in which a generation had been 
skipped, LizEBENDORFER considers that the predisposition pro- 
bably was present but that the meagre diet had not allowed the 
development of obesity. 

Only in a small number of the investigations has the heredity 
been subjected to statistical treatment. The studies of DavENrortT 
(1923) and GurNeEy (1936) only will be cited here. 

DavENPORT in an exhaustive work studied the offspring of 
parents with similar and with disparate bodily build. The material 
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comprised several hundreds of cases, in which the bodily pro- 
portions (weight, chest measurements, etc.) of the majority of the 
members of the family for at least 3 generations were known. 
On the basis of his investigations DAVENPoRT considers that several 
dominant factors cause obesity and that the absence of these 
or the presence of recessive factors cause leanness. He points 
out the well known fact that some families show a large number 
of lean members, while other families, although usually not through- 
out, have a majority of plump or even obese members. The here- 
ditary factor, according to DAvENPorRT, consists of the constitu- 
tional divergencies in appetite and in the rate of basal metabolism 
of the body. 

GURNEY’S investigation comprises two groups of females, one 
obese group (75 cases) and one non-obese group (55 cases). The 
reports in regard to the obesity are partially based on subjective 
evaluations, this depreciating the value of the investigation. Not- 
withstanding this, the result is in entire agreement with the results 
of Davenport and the conclusions drawn by the authors are 
similar. 

In man there is thus very probably a hereditary obesity but this 
is not proved. It has not been possible to distinguish between 
the hereditary factors and the influence of the surroundings. 
In animal experiments, however, this has been feasible and by this 
method valuable information has been obtained. 


Animal experiments on heredity in obesity. 


In 1925 and 1927 Danrortu described a yellow, previously 
known, mouse strain with obesity, and showed that the yellow 
colour and the disposition towards obesity are inseparable. The 
author’s conclusion that both of these qualities are bound to the 
same gene (A*) seems to be correct. When mice with the A* gene 
and mice without the AY gene were placed on the same feed the 
animals with the AY gene gained more in weight and became 
obese. When deprived of feed the animals lost weight parallelly. 
In a number of normal mice, without A® gene, a weight very 
similar to that of the yellow mice was obtained on removal of 
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both of the ovaries. This suggests, according to DANForTH, that 
parts of the endocrine system possibly may participate in the 
surfeit accumulation of fat. He also believes that there possibly 
may be a nervous regulatory factor. 

M. Weirze (1940) performed a series of accurate investigations 
on an obese yellow mouse strain, with, inter alia, parabiosis experi- 
ments. In these experiments the vascular system of yellow obese 
mice was coupled to the vascular system of normal mice with the 
result that both animals showed a normal weight. If the connec- 
tion was broken off both animals developed according to their 
normal disposition. Parabiosis experiments between two normal 
mice or between two obese mice had no effect on the development 
of the animals either in a normal or in an abnormal direction. 
WE!ITzE considers that the cause of the obesity through these 
experiments has been shown to be of hormonal nature, which is 
a conceivable explanation. 

On continued experiments with hypophysectomized obese mice 
WEITzE observed an increased insulin tolerance at normal values 
for blood sugar and hepatic glycogen. She considers this to show 
the probable presence of an abnormal secretion of hormones of 
importance for the carbohydrate metabolism. As WErITZzE’s obese 
mice when allowed unrestricted feed consumed 10 °% more than 
did the normal mice this conclusion may possibly not be correct. 
A rise in insulin tolerance, possibly hormonally determined, is, as 
a matter of fact, normal on a luxus consumption of carbohydrates 
(Himswortu 1934, and others). The possible hormonal cause thus 
still seems to be obscure. 

Animal experiments on obesity show that obesity in the yellow 
mouse strain is dominant hereditarily and possibly is due to a 
hormonal disturbance. 


D. Physical and mental development in obesity. 


Age at the onset of obesity. 


Already ImMERMANN (1875) pointed out that obesity debuts in 
children at 1 year of age and in adults especially after the age of 40. 
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Obesity in children frequently debuts at the ages of 0 to 4 and 
7 to 11 (table 6 p. 50). No sex-linked difference is found (Brucn 
1939 a). The two peaks for the onset of obesity are considered by a 
number of authors (ELttis & TALLERMANN, CHIARI) merely as an 
unduly marked manifestation of a normal reaction. This is due to 
the fact that in childhood the conditions are specific as physiologi- 
cally there are obese periods at the ages of 1 to 4 and 8 to 10 
(SCHLOSSMANN, CHIARI, and others). 


Initiating causes of obesity. 


Since of old the connection between the onset of obesity and 
gravidity and the climacteric period has been observed. The pre- 
disposition of certain children towards obesity in puberty has 
since long been recognized. The connection between obesity and 
cerebral lesions was pointed out above. Diseases of the brain sub- 
sequent to which obesity arose were especially chorea, encephali- 
tides, tumours and hemorrhages. 

The arisal of obesity subsequent to non-cerebral diseases has 
also long been known. Lyon (1910) expresses the opinion that 
alcoholism, syphilis, rheumatism, trauma, nervous chock, etc., are 
the primary cause of a number of cases of obesity. 

Many authors, especially in the thirties (Rony 1932, GuRNEY 
1936, Gorvon 1937, 1938, BrucH 1940) supported this opinion 
and described cases in which the obesity debuted following infec- 
tious diseases such as morbilli, typhoid, and pertussis; following 
operations such as tonsillectomy and appendectomy; subsequent 
to trauma and its sequelae such as fractures of the extremities: 
and subsequent to the occurrence of death in the family. 


Weight at birth. 


The cases of “macrosomia adiposa congenita’” (CHRISTIANSEN 
1929) were “‘large and fat” already at birth. J. Bauer (1929) had 
in his material a number of constitutionally fat children with a 
birth weight exceeding 4% to 5 kg. Ore (1931/32) pointed out 
that among his series of 24 children with a birth weight exceeding 


5 kg there were children whose parents were constitutionally 
obese. These children subsequently became obese also. 

Data regarding the birth weight of obese children are in some 
instances reported in the literature. The data are not in agreement. 
BoRNHARDT (1936) and Gorpon (1937) found that 20 to 30 per cent 
of the cases had a weight at birth exceeding 1000 gm. Brucu 
(1939 a) on the contrary, could not in her material of 90 cases de- 
monstrate any deviation from the normal; nor was any correlation 
observed between the early onset of obesity and a heavy weight 
at birth. 


Height and weight. Rohrer’s index. 


In numerous instances of the reported cases of obesity in children 
the height has been shown to exceed that physiological for the age. 
Extremes among these cases are children with so called‘‘adiposo- 
gigantismus” (CzErNy & KELLER 1928, Opitz 1933, 1935, 
HANSSEN 1937), in which the stature is equivalent with the deve- 
lopment of a normal child of at least a couple of years older. 

The majority of authors in their material of obesity in children 
have found this skewness of the height towards higher average 
values. Hitpe Brucu in 1939(a) in her comprehensive study on the 
growth and development of obese children gave a survey of the 
literature on this subject. 

There have been many attempts to define an absolute weight 
above which a person is obese. Critical appraisers (among others 
Nrxon 1934) point out that the various tables of height and weight 
often neglect individual variations in build and constitution. 
No definite weight limit, above which a child or an adult may be 
considered to suffer from obesity, can therefore be set. 

On the basis of Swedish children in the ages 1 to 20 years weight 


and height tables are compiled by Broman, DAHLBERG & LICH- 


TENSTEIN (1942). The material is treated statistically and the 
variations for different ages specified. In a section of the study 
DAHLBERG performed a computation on the same material according 
to Rohrer’s index (RonrRER 1908), “‘height-weight-index of build”’. 
The index computation can according to Prunt (PETER, WETZEL & 
HrmpericHs Handbuch der Anatomie des Kindes 1928—1938) 
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not be used to determine the status of nourishment but may, how- 
ever, be employed in following the bodily development. Rohrer’s 
index is computed according to the formula: 


weight in gm 100 100. 


(height in cm)? * 


Kohrer’s index applied to the Swedish material shows for both 
boys and girls that index commences by falling rapidly, remaining 
fairly level after the age of 7 to 8. At 13 to 17 the index in regard 
to the girls rises somewhat, again remaining fairly level after the 
age of 17. 

No investigation on Swedish adults according to Rohrer’s index 


has yet been published. 


Growth of the normal child in puberty. 


Boas in 1930 showed (cit. LEwis 1936) by yearly studies of weight 
and height in normal children that the children in whom puberal 
growth acceleration occurs early, i.e. at 11 to 12 years, have a 
total growth period of shorter duration and greater intensity than 
those children in whom puberty occurs later. The growth period 
for these latter is drawn out over a longer period of time. This 
was later clearly illustrated by diagrams in SHUTTLEWORTH’S 
monography 1939 (cit. GREULICH 1941). It appears from the author’s 
diagrams that children with the greatest increase of height at an 
early age as adults have a lesser absolute height than children 
with a slower development. This tendency is found in boys as 
well as in girls. SHUTTLEWORTH in a monography 1937 (cit. GREv- 
LicH 1941) also shows analogous conditions in girls with early and 
with late menarche. In agreement with this Simmons & GREULICH 
(1943) found the absolute body height in the pre-menstrual years 
to be greatest for girls with an early menarche. 

In SHUTTLEWORTH’S monography (1937) is included a diagram 
showing the yearly increment in growth prior to and subsequent to 
menarche. According to Simmons & GREULICH (1943) this is greatest 
in subjects with an early menarche. In these cases the greatest 
yearly increment in growth occurs in the year preceding menarche, 
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while in cases with a late menarche it occurs 2 years prior to me- 
narche. The acceleration of growth in puberty debuts (SHuTTLE- 
worTH) 2 to 2% years prior to menarche and 4 to 5 years following 
menarche growth is terminated. In Swedish girls the onset of 
growth acceleration according to Broman, Dahlberg & Lichten- 
stein’s height tables occurs 21% to 3 years prior to menarche (nor- 
mal menarcheal age barely 14 years, cf. p. 56) and 4 to 5 years 
after menarche growth is usually completed. 

Analogous with this, also, an acceleration in the yearly increment 
in weight occurs in pre-puberty. The period of time during which 
this acceleration takes place is, however, longer than the correspon- 
dent period for the acceleration in yearly increment in height. 

This is relative to normal children. There is thus a physiological 
increase of height and weight in puberty (‘‘Periode der zweite 
Fille’). Several authors & TALLERMAN, and others) 
consider cases of obesity in this period, the so-called pre-puberal 
obesity, as more or less physiological and as having a favorable 
prognosis. 


Puberty in obesity. 


The development of puberty in obese children has been subject 
to much discussion. Reports of early as well as late puberty are 
numerous. Particularly obese girls and their menarcheal age have 
been studied and an early menarcheal age has been established by 
a number of authors (Ettis & TALLERMANN 1934, BoRNHARDT 
1936, HertNG 1938, NopEcourt 1938, Brucn 1941). 

In obese boys the often Frohlich-like distribution of fat and simu- 
lating or true hypogenitalism earlier gave rise to the opinion of a 
late puberal development (ENKE in Hannart, LANGE & JusT: 
Handbuch der Erbbiologie, BoRNHARDT 1936, HERING 1938, and 
others). This opinion was based on findings from isolated cases. 
NoBeEcourt (1938) however, on the contrary found in his material 
a normal sexual development in 46 obese boys and in some cases 
even an early development. 

Brucu (1941) studied puberty in more than 200 obese children. 
She divided the girls in 4 groups: those without signs of puberty, 
those with beginning puberal development (changes of the papillae, 
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development of breast and pubic hair), those with advanced puberty, 
and those with conclusion of puberal development. Brucu for the 
normal menarcheal age applied Boas’ normal curve, based on 226 
non-Jewish American girls and ENGLE & SHELESNYAK’S study 
on 250 girls of Jewish extraction. Both of these materials indicate 
13 to 13% years as maximum for the distribution curve of the 
menarcheal age. In regard to obese girls the correspondent maximum 
in Brucn’s material was at 11% to 12 years. 

In obese boys Brucu for comparison with the normal material 
used Schonfeld’s third stage (unpublished studies). This stage 
corresponds with a certain development of the genitals and the 
pubic hair. The case distribution for this group of normal children 
shows a maximum at 12 to 13 years. The maximum of the obese 
boys in Brucn’s material occurred at the same age. Thus, nothing 
speeks for a late puberty in obese boys. 

Brucn’s conclusion was: “Early puberal development is the 
rule for obese girls and is not unusual for obese boys’. 


Development of intelligence in obese children. 


The mental development of obese children has not been subject 
to much interest in the literature. A few authors have observed 
some mental retardation (e.g. Rony 1932 in 8 out of 50 cases) 
but the reports are usually based on small series. 

SHAPIRO (1929) pointed out in an investigation on “High School 
Boys” that 48 boys in the age of 12 to 19 years with adiposogenital 
dystrophy at some period of their growth had had a transient 
mental retardation, and were therefore 2 to 3 years older than their 
school-mates in the same grade. 

Hi_peE Brucu (1940) has devoted especial attention to the mental 
problems in obesity in children. The mental development, as 
expressed by the intelligence quotient, she considers to be fre- 
quently advanced. 


E. Basal metabolism in children. 
Normal children. 


The literature on basal metabolism in normal children is enor- 
mous and only a number of the most important studies of recent 
years will be mentioned here. 

The result of the investigations in the literature have —- especially 
earlier been widely divergent. The discrepancies may often be 


explained by the differences in technic and evaluation. Disparities 


in the experimental conditions, e. g., whether the child is awake 
or asleep, during the determinations, whether only the first test 
is included, etc., may account for divergencies. The basis for deter- 
minations used have been calories per hour referred to weight, to 
height, to age, or to total body surface, and calories per hour per 
kg body weight, per cm height, or per square meter surface area 
all referred to age. 

In the exhaustive works published by Lewis, KinsMAN & ILIFF 
(1937) and by Lewis, Duvat & ItirF (1943 a, b, c) the normal 
values of the literature have been tabulated and compared with 
the very large normal material of the authors. This comprises 
1007 BMB determinations on 70 American boys and 718 determina- 
tions on 57 American girls in the ages 2 to 15 years. 

The investigations of Lewis ef al. will be cited briefly: Methodics: 
The open circuit apparatus according to Higgins & Bates was used 
and repeated determinations were done on each child, usually at 
3 months intervals. The children were awake and fasting during 
the determinations which were done in the morning. They were 
taken to the hospital by car and were rested there at least 20 
minutes prior to the test. The surface area was computed by the 
Du Bois’ height-weight formula according to the nomogram of 
Boothby & Sandiford (1920). Results: The lowest coefficient of 
variation (approx. 6%) was found for calories per hour referred 
to weight and total surface area, and for calories per hour per 
square meter referred to chronologic age. For these and for calories 
per hour referred to height normal standards were established (J. 
of Pediat. 23:1, 1943). 

For the Lewis et al. standards (1943 c) for weight, for total 
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surface area and per square meter surface area 95 °%% of the values 
(M + 20) fall within the limits + 12 % of the standard values, 
and 99.7°% (M + 3e) fall within the limits + 18 °4. Correspondent 
figures for the height standards show a dispersion which is 2 to 4 °,, 
greater. The authors state clearly that their values only are valid 
for normal children with certain defined maximum and minimum 
values for weight, height and surface area, and that until further 
but little can be said in regards to the choice of standards for 
children with abnormal body proportions. 

Lewis ef al. have done a comparison between the open circuit 
and the closed circuit methods of basal metabolism determination. 
On determinations on the same child with both methods they 
found entirely comparable values, on the condition that the subiect 
was in a post-absorbtive state, and well relaxed, and that a careful 
technic was observed. 

BootuBy, BERKSON & DuNN (1936) consider the training to play 
a certain role for the BMB values and they therefore use only 
the first value obtained. Lewis ef al. have compared the two first 
BMB values of their series and can not show any significant dif- 
ference which may be attributed to the training. 

The values of Lewis ef al. expressed in calories per hour referred 
to weight, to height and to surface area are in good agreement with 
the most important investigations on this subject of the literature. 
Their values expressed in calories per hour per square meter are, 
on the other hand, lower throughout. 

The values of BrerRINGc, NYLIN, KESTNER & KNIPPING, DE 
Bruin, and others are entirely comparable with the standards of 
Lewis et al. The normal variations of these authors lie within 
approximately + 17 %. The results of certain other investigations, 
e. g. Topper & MuLierR are somewhat divergent from the 
values of Lewis et al., but this may at least to some extent be 
due to the selection of the material or to differences in the bodily 
proportions of the material. The values of TaLBor and his co-workers 
(1937, 1938) are to some extent lower, due to the circum- 
stance that these authors permitted the children to sleep during 
the investigation. Values exceeding those of Lewis ef al. were, 
inter alia, obtained by Boorupy & SANDIFORD (1921). 


Basal metabolism in puberty. 


The question of the influence of puberty on the basal meta- 
bolism has been the subject of many investigations and opinions 
have been divergent. The majority of the authors have proceeded 
from the determination of calories per hour per square meter 
surface area referred to age. Some of these, Du Bors (1916), Top- 
PER & MuLIER (1932), Nyxtin (1935), and others, have found an 
absolute increase in basal metabolism as an expression of increased 
metabolism in puberty. On the other hand BierrinG (1951), 
BRUEN (1933), BoorHpy, BERKson & DuNN (1936), and others, 
consider the increase to be relative only in that the annual decrease 
of basal metabolism expressed in calories per hour per square meter 
is less marked. Some earlier workers, BENEDIcT & TALBOT (1921), 
and others, have not been able to establish any change whatsoever. 

The material of Lewis, Duvat & ILirF (1943 d) treated from 
this point of view shows that the annual slope in basal metabolism 
expressed in calories per hour per square meter decreases during 
puberty in boys as well as in girls. This is in agreement with the re- 
sults previously obtained by BrERRING, and others mentioned above. 

The Child Research Council of the United States (cit. Lewis ef al. 
1943 d) establishes the average onset of puberty in American children 
at the age of 12 3/,, years for boys and at 10 7/,, years for girls. These 
average ages for the onset of puberty occur in the earlier part of 
that period in which the basal metabolism (expressed in calories 
per hour per square meter) shows a lessened decrease. For the 
children in pre-puberty the basal metabolism is thus proportio- 
nately higher during that period in which the secondary sex cha- 
racteristics commence to appear. 


Obese children. 


The total heat production of obese subjects is in adults as well 
as in children higher than that of normal individuals of comparable 
ages (Brucu 1939, NEwsurGH 1944, and others). BrucH assumes 
that this in obese children primarily is due to the greater height 
of these children in comparison with the height of normal children 
of comparable ages. 
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There has in the literature been much discussion as to whether 
the BMB values of obese children are to be expressed with re- 
ference to weight, to height, or to surface area. Agreement has on 
this subject not been reached. 

TALBOT, WILSON & WoRCESTER (1937) used Talbot’s weight and 
height standards on a group of moderately overweight children 
(+- 20—33 %; 53 cases; 8—18 years) and on a group of very obese 
children (+ 33—80 %; 12 cases; 5—-15 years). With reference to 
the weight standards they found a basal metabolism of 14% 
and -+- 1.1%, respectively, and with reference to the height stan- 
dards a basal metabolism of + 8.7 % and + 25.7 %, respectively. 
The difference is thus great with reference to the height standards, 
which suggests an increase in active heat productive tissue at in- 
creasing overweight. The difference with reference to the weight 
standard is insignificant. 

Brucu (1939 b) came to the same results as TaLsor e/ al. She further 
found in her series of 72 cases that the energy metabolism showed 
lower values when referred to the body surface standard of Boothby 
& Sandiford than in comparison with the weight standard of Talbot. 
The standards of Boothby & Sandiford and those of Talbot are, 
however, based on values from different materials and obtained 
under different conditions and are thus not entirely comparable. 

The concepts of fat as heat-producing tissue are divergent. 
Topper & (1929), Evans & StranG (1929), TaLBor (1938), 
and others consider the adipose tissue to be entirely “inactive”, 
while others in agreement with pE Bruin (1939) ascribe to the 
adipose tissue a certain limited “activity”. Brucu cites ScHOEN- 
HEIMER’S (1937) study with heavy hydrogen, which establishes 
that all fat deposits are very actively involved in te processes 
characteristic to life. To which extent this holds true with regards 
to the enormous fat deposits of the obese individual is, however, 
not known. 

TALBOT, DE Bruin, and others call attention to the increase 
of musculature necessary to carry the fat. This factor increases 
the amount of heat productive “active” tissue and the total heat 
production per 24 hours is, in fact, higher in obese children than 
in normal children of comparable ages. 


F. Glucose tolerance. 


Since in the early twenties the micromethods for the determina- 
tion of blood sugar have become common knowledge a voluminous 
literature on the glucose tolerance in man has appeared. The main 
traits of normal conditions seem to be fairly well known but the 
conditions in obese individuals and especially in the obese child 
are as yet imperfectly illuminated. A number of the most important 
studies on this subject will here be cited, but only such studies, 
however, as are relevant to the present investigation on the glucose 
tolerance in obesity in children. 


Fasting blood sugar value and glucose tolerance in normal adults and 
children. 


The normal fasting blood sugar value in children, according to 
the investigations of SvENsGAARD (1931) on 22 children in ages 
ranging from 1 to 13 years, is 88 mg % with a variation of 68—99 
mg %. Other authors report a greater variation 60—120 mg % 
(cit. SVENSGAARD). In adults the fasting blood sugar variation is 
considered to be 60—120 mg % (cit. MaLmros 1928). GoLDBERG & 
LUFT in a recent investigation found a mean value for the fasting 
blood sugar in normal adults in Sweden of 95.9 + 2.0 mg %. 
The standard deviation (o) is + 11.4 mg °%. The variation for nor- 
mal children and adults is thus generally within the limits + 30 
mg 

A number of factors in peroral glucose tolerance tests have been 
shown to be of importance for the course of the blood sugar curve, 
i.e. for the glucose tolerance. 

The fasting period usually required prior to the tolerance test 
is 10 to 15 hours. This period of time seems to be well balanced, 
Rumpr (1924) having shown that a fasting time exceeding 22 hours 
in young children may cause a considerable fall of the fasting 
blood sugar value. Furthermore, Straus (1922), TRauGcorr (1922), 
Macros (1928), and others have shown that a prolonged fasting 
period of 48 to 72 hours prior to the glucose tolerance test gives a 
considerably augmented increase of blood sugar in adults. 
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The size of the glucose dose seems, within rather wide boundaries, 


to be nonessential with regard to the degree of hyperglycemia. 
TrauGcottr in 1922 found that sugar doses between 20-—100 gm 
(correspondent to approx. 4%—2 gm/kg bodily weight) and MaLMros 
in 1928 found that sugar doses correspondent to 4%—1 gm/kg 
bodily weight give approximately the same degree of hyperglycemia. 
In. K. M. HANSEN’s experiments (1923 )with very large doses > 200 
gm, correspondent to approximately 3 gm/kg bodily weight the 
maximum value did not exceed 180 mg %, but the time of return, 
however, was longer than the normal time of return. 

Accordingly, %—2 gm glucose per kg bodily weight is an appro- 
priate dose for peroral glucose tolerance tests. 

The majority of the more comprehensive studies have been 
‘arried out with 10—15 per cent glucose solutions. HAGEDORN 
(1921), Matmros (1928), and others have found that the blood 
sugar curve is not markedly influenced by the concentration of the 
glucose solution. Ross, however, found in 1938 that a 25 per cent 
solution occasionally gives rise to nausea and “‘erratic curves’’. 
Moreover, BEELER, BRYAN, CatTucart & Fitz (1922) have shown 
that a glucose solution of about 10 per cent is that which is the 
most speedily absorbed. 

Thus, a 10 per cent glucose solution seems to be the most appro- 
priate in peroral glucose tolerance tests. 

In the normal tolerance curvé the blood sugar reaches the peak 
of the curve in rather varying periods of time, according to various 
authors. Lasse & Bouin (1925) report the mean time as 70 mi- 
nutes and SvENSGAARD (1931) as 36 minutes (variation 5—110 
minutes). The time of return of the curve is according to the same 
authors between 1 and 2% hours. 

The course of the tolerance curve is used to determine whether 
the carbohydrate tolerance is high, low or normal. The methods 
for the determination of the limits of the tolerance have been 
very divergent but generally the maximum blood sugar value and 
the maximum rise of the blood sugar curve above resting level 
have been used. A maximum blood sugar value of > 170—180 
mg % and a maximum rise of blood sugar more than approximately 
80 mg % are considered to correspond with a low tolerance and 
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values < 135mg % and < 35 mg %, respectively, are considered to 
correspond with a high tolerance (OGiILvieE, EMBLETON, Koss, 
and others). A method based on the area enclosed by the blood 
sugar curve has been used by Himswortnu (1935/36), and others, 


but does not appear to offer any definite advantages. 

SPENCE (1920/21), MALMrRos (1928), and others have shown that 
the glucose tolerance in normal adults decreases with advancing 
chronological age. 

Already the establishment of BANG in. 1913 that the glucose 
tolerance in rabbit is decreased by starvation and that a second 
vlucose tolerance curve always is lower than that immediately 
precedent indicates the importance of nutrition for the glucose tolerance. 
HAMMAN & HiRSCHMANN in 1919 carried out similar experiments 
on man and came to the same results. The voluminous literature 
on these questions which subsequently has appeared has been 
exhaustively reviewed by Himswortu (1933, 1934, 1935). This 
author in 1934 showed that the carbohydrate content, inter alia, 
of the feed prior to the tolerance test is a factor determinant for 
the degree of tolerance in rabbit. The greater the carbohydrate 
content of the feed, the higher is the tolerance, and vice versa. 
In 1935/36 Himswortu showed that this is valid also for normal 
adults and LANGNER & Fries (1941) later came to the same result. 


Glucose tolerance in obese adults. 


LaBBE & Boutin showed in 1925 that the fasting blood sugar 
value is similar in normal and in obese individuals, but that the 
time taken by the blood sugar curve to return to resting level is 
prolonged in obese individuals. The mean time of return was some- 
what more than 3 hours. 

OaILvie (1935) and EMBLETON (1938) have in obese adults shown 
that in these as well as in normal adults the glucose tolerance 
decreases with advancing chronologic age. These authors further- 
more find that the glucose tolerance is not influenced by the degree 
of the overweight. EmMBLETON also establishes certain sex-linked 
differences in his material. He finds that the males on an average 
have high tolerance curves in 73 % while the females have but 35 % 
high tolerance curves. 
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Lasse & Boutin, EMBLETON, and others have further- 
more shown that the age of the obesity, i.e. that time during 
which the obesity has been present, influences the degree of tole- 
rance in such a manner that the older is the obesity, the lower is 
the tolerance. ‘To which extent this may be due to the simultaneously 
advancing age has not been definitely established. In OaiILvie’s 
investigation the age factor has to a certain extent been eliminated 
by the division of the cases into 10-year periods. In the material 
of this author the glucose tolerance appears to decrease most rapidly 
during the first 5 years of obesity. In cases which have been obese 
> 18 years, he finds no instance of normal tolerance. No analysis 
of the diet has been done by OaILviE. 


Glucose tolerance in obese children. 


The literature on glucose tolerance in obesity in children is 
very scanty. The author has in the literature not been able to 
find any exhaustive analysis of the glucose tolerance in obese 
children, in which consideration has been taken to the age of the 
patient, the degree of obesity, the age of the obesity, the diet, etc. 

GoRDON (1937) reports for a series of 50 obese children a mean 
value for the fasting blood sugar of 89.3 mg °% which is in agree- 
ment with the normal. 

The glucose tolerance in different types of obesity has been 
investigated by some authors. Extis & TALLERMANN in 1931 
found that cases of exogenous obesity have a normal or a decreased 
glucose tolerance and that cases of endogenous obesity have an 
increased or a normal glucose tolerance. SHAPIRO (1929), DziEeR- 
zYUSKI (1939), and others report that increased glucose tolerance 
is present in adiposogenital dystrophy. Their cases, however, lacked 
the tumour of the true Fréhlich cases and therefore belong to the 
group of Fréhlich-like cases. 

As was mentioned above the obesity is by various authors 
classified according to different “‘endocrine’’ symptoms (cf. p. 10). 
Rony (1932), among others, groups his material of obese children 
(50 cases) according to this basis. He finds in his series no significant 
relationship between the degree of glucose tolerance and the “‘en- 
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docrine’”’ type of the obesity, and considers that other factors, 
especially cerebral, are of greater importance for the degree of the 
slucose tolerance. 


G. Sella turcica. 


The question of the size of sella turcica on the roentgenogram 
and its relationship to the size and function of the hypophysis has 
during the last twenty years been subject to much discussion 
within roentgenological and endocrinological circles. In this con- 
nection some authors have also touched upon the relation of sella 
turcica to obesity, but no exhaustive description of the sella’s 
size in different types of obesity has ever been done. 


Normal values for the profile surface of sella turcica on the roent- 
genogram. 


The method earliest used for determination of the size of sella 
turcica consisted in measuring the sella’s breadth and depth expres- 
sed in centimeters. The determination of size was by this method 
extremely inaccurate as the authors made measurements in dif- 
ferent ways. Nor could by this method the varying form and 
appearance of sellas with the same diameters be expressed. Ac- 
cording to Haas (1925) deviations in the size of the surface might 
amount to as much as 25 °% 

With the Haas’ (1925) mm*-method a more exact procedure for 
measuring the size of the sella has been obtained. The procedure 
is as follows: The contour of the sella obtained by x-ray with a 
constant distance focus-film is traced on a mm-squared paper and 
the number of mm? is summed up. As upper limit — correspondent 
to the entrance of the sella — the connecting line between the 
lowest point of the tuberculum curve and the innermost point of 
the tip of the dorsum has been chosen. 

BoKELMANN in 1934 stressed the importance of using the median 
sella profile in order to obtain the most correct measurements 
possible of the sella surface. If the floor of the sella is flat there 
will be a sharp demarcation of the sella contour. Usually, however, 
it is arched. In this case an indistinct bottom contour will be 
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obtained in which the lower limit is correspondent to the median 
and the upper limit to the lateral sella profile. 

A number of authors have utilized the method of Haas and have 
reported normal values of the size of the sella turcica in children 
(STEIERT 1928, SARTOoRIUS 1929, WiESER 1933 and KovAcs 1934). 
The values of Haas, KovAcs and also, to a certain extent, SARTO- 
rnius, hold an intermediate position among the normal curves. 
The curves of STEIERT as well as the latter portion of those of SArR- 
rorius have a higher trend, while W1EsER’s curves are lower (fig. 13 
p 80). In infants the literature reports mean values for the profile 
surface of sella turcica which are but negligibly divergent from 
other. 

The reports on the variation of the normal values are divergent. 
The distribution, irrespective of age, has been reported from 
+ 5—10 mm? (Sartorius) up to + 25—30 mm? (Srerert). In- 
termediate between these values lies the variation reported by 
Haas, + 15—20 mm®. The border values for different ages have 
been reported by Hotz, Haas and Kovacs, but none of these authors 
have used statistical methods of computation. 


Relationship hypophysis-sella turcica. 


The question as to whether there is any relationship between 
the size of the hypophysis and the surface of the sella turcica on 
the roentgenogram has been subject to much discussion in the 
literature. Opinions have been divided. Some authors consider 
acc. to OrravIAN! that there is a connection (CusHING & CASELLI, 
BarRBARA, CIGNOLINI, and others), while other workers hold that 
this is not the case (CastaLp1, TorriGiANI & VANNuCCI (cit. CIGNO- 
LIN1)). The normal growth curves for the profile of sella turcica and 
for the weight of the hypophysis, determined separately, are parallel 
during the period of growth. This has been considered to support 
the assumption of a relationship. 

Investigations on the size of the sella turcica profile surface on 
the roentgenogram and the volume of the correspondent hypophysis 
have been done by BoKELMANN (1934), KovAcs (1934) and Orra- 
VIANI (1938). 


{ 

| 

I 

( 
F 
0 
h 
d 

a 
it 
st 
(1 


31 


BOKELMANN’S exhaustive investigation has afforded the result 
that there is a definite relationship in 80 to 100% of the very 
small hypophyses. In Orraviani’s investigation no relationship 
is demonstrable. Both of these investigations are done on adults. 

KovAcs also has observed a certain correlation. His material 
(12 cases), however, is too small to allow of any conclusions. Four 
or five of the cases were children. 


Sella turcica in obesity. 


The size of the sella profile in obesity has remarkably seldom 
heen discussed in the literature and only in small series. 

Haas (1925) and Srerert (1928) consider that there is no cha- 
racteristic sella picture. Haas, it is true, points out that large 
sellas often are present in adiposity, but neither he nor STEIERT 
have further classified the obesity cases. In the material of Rony 
(1932) 17 sellas were normal, 1 ‘‘extremely small’, 3 “‘small’’ and 2 
“rather large and deep”. 

In adiposogenital dystrophy the literature as classic reports a 
large sella with a widened sella entrance (ERDHEIM & SCHULLER, 
cit. ASSMAN). Of the 7 cases with this disease in Haas’ material 
only 1 case shows this classical picture; 4 have an enlarged and 2 
have a normal sella. Reinert (1926/27) has described a patholo- 
gically small sella (30 mm?) in one child of 10 suffering from this 
disease, while STerertT in 2 children found large sellas, one of which 
was “‘pathologic’”’. 


H. Skeletal development. 


Skeletal development in normal children. 


Skeletal development has been subject to numerous studies and 
an exhaustive review of the literature was published by FLory 
in 1936. In the present work reference will be made only to the 
standards of RUCKENSTEINER (1931), to those of FLory and Topp 
(1936 and 1937, respectively), and to the standards of Lurie, 
Levy & Lurie (1943). ELGENMARK’s (1946) normal standards for 
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Swedish children only include children up to the age of 5 and 
could therefore not be used in the present investigation. 

The standards of RucCKENSTEINER which are frequently used in 
Sweden indicate the normal skeletal development in various regions 
of the body. In RuckENSTEINER’s report there is, however, no 
data on the size of the material, the national backgrounds o1 
the social status of the children. 

The standards of FLory (1936) and Topp (1937), widely used 
especially in the United States, assess the skeletal development 
of the hand and wrist only. 

The Flory standards are based on > 6500 determinations of 
skeletal development in approximately 1 500 subjects. The racial 
background of the material is not reported. FLory determines thx 
skeletal age at 1 year intervals, finding the statistically computed 
standard deviation in children from 4 to 14 years to be approxi- 
mately + 12 months. 

Topp’s material is based on a group of American children of 
various racial strains and from all social groups (excepting those in 
a state of destitution). There is no race-linked difference, but data 
in figures, however, are lacking in this respect. Topp determines 
the skeletal age at 6 months intervals and the normal variation 
is + 2 years. 

It would appear from the studies of FLory and Topp that a 
certain experience in roentgen-diagnostics is necessary in order 
to give an exact assessment of the stage of development of the 
various skeletons. 

Lurie, Levy & Lurie (1943) have prepared standards based on 
x-rays of hand, foot, cubitus, and pelvis. The material comprises 
1 129 healthy normal white children and adolescents (704 hoys and 
125 girls) in the ages of 24% to 19 years. The age at skeletal develop- 
ment is reported in standards at 1 year intervals and the normal 
variation is about + 2 years. The standards are so arranged that 
the lowest and the highest skeletal age may be defined. Within 
these limits the probable skeletal age is then determined. The 
method is simple and easy to use for practical clinical purposes. 

In table 1 is set forth the normal age of bone development for 
the standards mentioned above. The values in brackets refer, 


Table 1. Comparison between some of the normal standards for bone matura- 
tion. Age of the appearance of the bone centers is expressed in years. 
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Rucken- 


Skeletal rr Flory | Todd Lurie, Levy & 
| area steiner | (1936)| (1937) Lurie (1943) 
| 
| Boys 
| Epiphyses of me-| | 
1—3 (2) 2 | 1 |= 2%—-4(= 2%) 
All tarsals present. ca. 3 5 
All carpals present 
(except _ pisifor- 
ca. 6 7 6 3/10 8 
Epiphysis of os 
6—9 (8) - 6—10 (8) 
Distal epiphysis of 
ulna...........)5—7 4% (6 7 6 3/19 5—10 (7) 
Olecranon process 
Girls 
piphyses of me- 
1—3 (2) 2 1 =2%(<2 %) 
All tarsals present. ca. 3 — 2% 
All carpals present 
(except pisifor- 
ca. 5 6 —7 5 
Epiphysis of os 
Distal epiphysis of ‘ 
4 %—6 (5) 6 9/5 —7 3/10 1—8 (6) 
Olecranon process} 


with regard to RUCKENSTEINER, to the peak of the curve of distri- 
bution and for Lurie, LEvy & Lurie to the occurrence of 50 % 
of the bone development in question. 

The values of Ftory and Topp are in their comparable por- 
tions perhaps best in agreement with the standards of Lurie et al. 
There is, however, no great difference on comparison with Rucken- 
steiner’s standards. 

A comparison between the standards of Ruckensteiner and those 
of Lurie et al. shows with regards to the girls on the whole agree- 


Values in brackets in regard to Ruckensteiner standards refer to the maximum 
of the curve of distribution, in regard to the values of Lurie et al. to the fiftieth 
percentile of the appearance of the bone center in question. 


| 
| 
| 
| 
| 
| 
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ment for the skeletal age of development. In boys, however, th« 
bone maturation according to the Lurie standards occurs approxima- 
tely 1 year later than according to the standards of Ruckensteiner. 

It appears from the table that the standards of Flory, of Todd 
and of Lurie, Levy & Lurie give for the both sexes essentially con- 
formant values for the normal bone maturation. 


Skeletal development in obese children. 

There are in the literature but few series of obese children whic! 
have been studied with consideration to the skeletal developmen! 
and in the investigations done there has been no attempt to separat 
the various types of obesity. 

DorrrF in 1935 described a group of 40 children with retarded 
skeletal development suggesting a ‘“‘masked hypothyroidism’. In 
28 per cent of the cases there was presence of obesity. Dorr 
does not mention which normal standards were used. 

PriESsEL & Frey (1938) have in their series of obese children 
(30 cases) found that the skeletal development corresponds to, 01 
is somewhat advanced in relation to the chronologic age. Th« 
normal material for the comparison is not reported. 

In Brucn’s work (1939a) in which the skeletal maturation ol! 
24 boys and 33 girls was studied there is a marked racial mixture. 
More than 50 per cent of the children are of Jewish race and the 
majority of the parents of the remainder originate from various 
European countries. The author has not grouped the cases according 
to the type of obesity. She has determined the skeletal age, partly 
according to the standards of Flory and partly to those of Todd, 
and finds the skeletal age of obese children frequently advanced 
in relation to the chronologic age. On comparison of the skeletal 
age with the height age (= the age of the average child at the height 
in question) she finds a considerably better correlation than in 
comparison with the chronologic age. 

Brucu came to the same result in her study of 1941 (141 deter- 
minations). There is, however, no information as to whether this 
material was new or to some extent the same as that of 1939(a). 

TaLsBot & WorcEsTER in 1940 determined the skeletal age ac- 
cording to Todd’s standards of 15 obese children with absence 
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of signs of endocrine disturbance. They found the skeletal develop- 
ment either normal or advanced. A comparison with the height 
age was not done. 

In obese children the skeletal age thus seems to be advanced in 
relation to the chronologic age, while a comparison with the height 
age shows a better agreement. 


I. Prognosis. 


The obese children’s development subsequent to puberty has 
to some extent been discussed in the literature but the conditions 
in adulthood (> 20 years) have, as far as has been established by 
the author, but imperfectly been illuminated. Follow-up investiga- 
tions have been done by RosENSTERN (1933), HAssLER (1935), 
BoRNHARDT (1936), and HerinG (1938) but the majority of these 
authors have reinvestigated their cases in the age period 16—20 
years. Only in isolated cases was the age > 20 years and in no case 

> 23 years. 

ROSENSTERN considers that the “Dauerform’”’ of obesity com- 
monly remains unchanged during development, while cases of 
temporary obesity, infantile obesity and puberal obesity, usually 
regress. He considers the latter to be especially valid in boys. 
The age distribution of the material is not described by the author 
save in connection with photographs of 6 children in various stages 
of development. The eldest case was 18 years while the remainder 
were 12—15 years at the latest examination reported. The author 
does not mention the development after the age of 20. 

HASSLER reinvestigated 28 obese children in ages 15—23. 10 
cases which at hospitalization as only symptoms exhibited obesity 
and excessive height, at reinvestigation showed normal weight 
and height; 9 cases were at the follow-up still excessively tall and 
obese and were hypertensive. The 9 remaining cases showed at 
hospitalization cerebral symptoms in addition to the obesity. 
These cases were at reinvestigation of average height and con- 
siderable overweight. 

BoRNHARDT reinvestigated 65 obese children (21 boys and 44 
girls). The age distribution of the material at follow-up investiga- 
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tion is not reported but seems for at the utmost 7 of the boys 
to be > 19 years and for at the utmost 23 of the girls to be > 15 
years. 11 of the boys and 19 of the girls attained normal weight 
after puberty without any treatment while 1 boy and 5 girls became 
normal after thyroid treatment. The author concludes that th« 
girls remain obese more often than do the boys. The conclusion, 
however, is mainly based on the ages immediately prior to age 20 
The author does not discuss conditions in adulthood. 

HERING reinvestigated 30 patients (15 boys and 15 girls) in ages 
11—23. At the follow-up examination 10 of the cases were entirely 
normal. 9 of these belonged to the prepuberal type of obesity 
and 1 case to the exogenous type. 10 giants, the majority in ages 
11—15 years, were at follow-up examination tall, sturdy and 
overweight, but did not actually give the impression of obesity. 
They had high blood pressure. The obesity in 2 cases of constitu- 
tional obesity and in 3 cases of adiposogenital-like dystrophy had 
progressed further, and in 4 cases of cerebral obesity it had remained 
unchanged or had increased. Of 14 cases in which obesity was 
present in the parents 10 cases were still obese. Of 11 boys with 
disturbance of the genital development 9 had become normal, 
while 2 Frohlich-like cases at the age of 15 still showed hypo- 


genitalism. 


J. Therapy. 


The tendency during the development of the obese child is that 
the obesity at, or subsequent to, the onset of puberty spontaneously 
diminishes or disappears. Contributive to this is frequently the 
fact that the child actively begins to take an interest in his obesity 
and the measures taken to cure it, this as a rule previously not 
having been the case (PrigeseL & FREY 1938, BRONSTEIN ef al. 
1942, and others). 

Owing to the embarrassment caused the child by the obesity, 
physically in the form of bodily ungainliness etc., mentally because 
of the jibes of other children, obesity has often come to treatment. 
This has been instituted on different principles, all according to 
the conception of the origin of the obesity. The supporters of the 
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exogenous theory & Toprer 1934, Nixon 1934, & 
TALLERMANN 1934, PrieseL & Frey 1938, Brucn 1944, and 
others) prescribe above all a reduction of the calories, and exercise, 
while the supporters of the endocrine ¢tiology (EIDELSBERG 
1929/30, DorFrr 1936, Gordon 1937, and others) in addition admi- 
nister various kinds of hormonal treatment. 

The diet has usually comprised 1 000—1 800 calories with a 
high-protein, low-carbohydrate and low-fat content, and a certain 
reduction of salt and water. The hormonal treatment has principally 
been carried out with thyroid hormone, but hypophyseal hormones, 
sex hormones and chorionic gonadotropic hormone have also been 
used. 

Some authors stress that the treatment is not to be so severe 
that it is detrimental to the bodily development of the child. It is 
often considered sufficient for the child to ‘catch up” with its fat. 

Treatment is usually followed by a reduction of weight or by 
an arrestation of weight during a continued increase of growth in 
height. The effect of the treatment seems, on the whole, to be satis- 
factory with dietary measures alone. It can not be judged whether 
there is a difference in the results between cases treated with diet 
only and those treated with diet and hormones, as the principles 
for treatment usually have differed in different authors. Bron- 
STEIN, HALPERN & Brown (1942) could in their hormone treated 
obesity material (46 cases) not find that hormone treatment alone, 
with thyroid extracts or chorionic gonadotropins had any weight 
reducing effect whatsoever. 

In adiposogenital dystrophy-like obesity in boys it was shown 
by Dorrr 1936, Gorpon 1937, Cutart 1938, and others that the 
hypogenitalism, but not the distribution of the adipose tissue, 
frequently is amenable to hormone treatment. SHaprro (1929), 
however, found in his material of this type (50 cases ranging from 
12—19 years) that the hypogenitalism in 48 of the cases disappeared 
during puberty and development without any treatment what- 
soever, while the obesity only decreased but slightly. 


OWN INVESTIGATION 


CHAPTER II. 


Obesity material and its classification. 
Material. 


The obesity material in the present investigation consists of 
vases which from 1921 to 1947, inclusive, have been hospitalized 
to one of the children’s hospitals of Stockholm with the diagnosis 
of Obesity or Adiposogenital dystrophy. The majority of the 
cases were hospitalized for investigation of the obesity, but some 
were hospitalized for other reasons, the obesity therefore receiving 
but secondary attention. 

The total number of cases with this diagnosis was 537. 33 cases 
were excluded from the material, the patients at the time of the 
follow-up investigation being dead or not to be traced, and the 
records being too incomplete to allow of classification of the cases. 


Table 2. Follow-up examination of obesity material. 


} 
Boys Girls | 
cases 

Followed up. (Method) 
Examination at policlinic................ 230 108 122 
Letter (Questionnaire)................... 82 10 $2 

328 155 173 

Not followed up. (Reason) 
brief period of observation. ............. 165 71 94 

176 78 98 
Totall 504 | 233 271 


The remainder of patients not followed-up: dead, not traced, uncertain dia 
gnosis: 33 cases. 
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lig. 1. Distribution of age of obesity material and number of years between 
hospitalization and follow-up. 


A Entire material at hospitalization (504 cases). 

18 = Number of years between hospitalization and follow-up. 

C lollowed-up material at hospitalization (328 cases). 

DD Followed-up material at follow-up examination (328 cases). 


Of the remaining 504 cases 11 could not be traced (table 2), but 
the data recorded was sufficient to permit these cases to be included 
in the material. Of the remaining material a follow-up examination 
was done in 328 cases. Among these only 9 cases had been hos- 
pitalized less than 1 year previously. For the entire material the 
average time from hospitalization to the time of the follow-up 
investigation was 7 years. The distribution appears from fig. 1. 
The data in regard to the 165 cases not examined at follow-up 
have when necessary been supplemented by mail or telephone 
contacts. 

The material is virtually composed of Swedish children. Only 
12 are foreigners (1 Norwegian, 5 Finns, 4 Germans, 2 Italians). 
As the Swedish people is composed of a very pure racial stock the 
present obesity material is extremely homogeneous. 
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The distribution into different types of obesity (cf. p. 43) and 
different sex of the entire obesity material and the sections thereof 
investigated at follow-up examination is brought out in table 
3. There is no difference in the age distribution for the different 
types of obesity (with the exception of infantile adiposity) or for 
the two sexes. 

The follow-up examination (328 cases) was done either at a 
personal appearance at the hospital (230 cases) or by filling out a 
questionnaire (82 cases) or by telephone contact (16 cases) (table 2). 


Classification. 


As has clearly been seen from the review of the literature the 
opinions regarding the classification of the obesity are not in agree- 
ment. The greatest difficulty in classifications of this type is to 
ensure the utmost possible exclusion of subjective evaluations. 
There is especially in the ‘“‘endocrine’ groups such a factor of 
great importance. The border between the exogenous and the endo- 
genous-constitutional types is also dependent on the evaluation of 
the magnitude of the “exogenous” component (luxus consumption, 
degree of activity). Also here the border-lines are vague. 

The same uncertainty is also present in cerebral obesity. ‘The 
primary disease is diagnosed as cerebral but in the literature 
consideration has not been taken to the change in mode of life 
occasioned by the disease and the subsequent effects thereof. 
The cerebral factor, however, is definitely established, wherefore 
this type should be retained as a subdivision in the classification 
of obesity. A certain vagueness, however, will always be inherent 
to the cerebral genesis of the “‘cerebral’’ obesity. 

The true cases of adiposogenital dystrophy (morbus Frohlich) 
with organic changes of the hypophysis or hypothalamus are rare 
in children. It is, however, very common for obese children without 
tumour to show the same typical fat distribution as in m. Frohlich, 
also with external genitals which appear to be undeveloped. Small 
undeveloped genitals in children ought, however, not to be taken as 
conclusive evidence in the determination of a Fréhlich diagnosis, 
because of the difficulty in definitely establishing a hypogenitalism 
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prior to puberty. The distribution of adiposity shows all modula- 
tions over to the large group of diffuse uncharacteristic obesity. 
Only cases with a marked distribution of fat should therefore be 
diagnosed as: Frdéhlich-like obesity and referred to a special group 
in the classification. The border-line here also is vague. 

The association between ‘endocrine’ symptoms and obesity is 
not established. The only definite factor is that these disturbances 
often occur coincidently. Children with definite ‘‘endocrine’”’ 
symptoms such as menstrual disturbances, anomalies in hair 
growth, etc., should, however, be referred to a special group. 

In infancy children physiologically are plump and chubby. 
Normally, this chubbiness is smoothed out during the second year 
of life. Children who are obese in the age 0 to 2 years are therefore 
described as a special type of obesity. 

When these small groups of various types of obesity have been 
separated from the main group there remains a very large group 
of children, whose only “symptom”? is that their weight is excessive 
and that they have a preponderantly diffuse noncharacteristic 
distribution of fat. It is these cases which in the literature are 
classified according to exogenous, endogenous-constitutional or 
endocrine groups on a more or less subjective basis. In order to 
avoid this, these cases should preferably be referred to a large 
common group. 

Within this large group the exogenous factor always plays a 
réle, although to a greater or lesser extent, being, according to the 
information available, more or less well recognized. A classification 
according to exogenous factors would therefore be very vague. 

If there be a constitutional (endocrine?) factor, which is quite 
possible, this will embrace the entire group and is required for 
the manifestation of the obesity. The exogenous factor (luxus 
consumption, dislike of activity) influences the degree of obesity. 

As two subdivisions of the main group may be classified giants 
(“‘adiposo-gigantismus”’) and dwarfs, the absolute stature being 
the only absolute factor which distinguishes them from the majority 
of cases in the group. 

In the present child material of obesity (table 3) a further division 
of this large group of diffuse non-characteristic obesity (401 cases) 
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Table 3. Distribution of material in different types of obesity. 


“ype Boys Girls Boys Girls 
obesity cases lowed up | 
| 
(1 $87} 481 58) 34) f 24 
Bir 101 | 196 | 24> | 248 | 98) 64 | 
( 52 52 0 37 37 0 
D ) 0 5 5 0 5 
E 19 5 14 14 3 11 
Total | 504 | 233 | 271 | 328 | 155 173 


was done notwithstanding the introduction of an inevitably subjec- 
tive factor in the investigation. An attempt was made to classify 
the cases according to the presence of obesity in the “‘family’’; 
0 to 1 case in one group and more than 1 case in another. As “‘family”’ 
are considered parents, paternal and maternal grandparents, siblings 
of the parents and siblings of the patient. The limit is drawn at 1 
case in the “family” as 1 case occasionally may occur within a 
family group. There is no sharp border between the groups as the 
division is dependent on the subjective evaluation of the obesity 
in the family. 

When these groups in the treatment of the material were stati- 
stically compared those cases of the group first mentioned (O—1 
‘ase of obesity) were not included in which the information as to 
the familiar occurrence of obesity was incomplete (20 cases). 

Within the group of diffuse obesity 17 cases fall outside the limit 
M + 2.56 according to the height tables of Broman, Dahlberg & 
Lichtenstein. These correspond to the cases of adiposo-gigantism 
in the literature. Among the cases with a short stature (dwarfs) 
1 case falls below M —-2.56 and 6 cases fall below M — 2a, 
according to the same tables. 

Obesity in infancy and up to the age of 2 years comprises 27 
cases. These are divided into two main groups according to the 
occurrence of obesity in the family. 

In the Fréhlich-like group have only been referred boys with a 
marked accumulation of fat in the sites of predeliction (52 cases). 
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As the distribution of fat in these cases is virtually the same as 
that of normal women it was considered that this type of obesity 
could not with certainty be diagnosed in any of the girls in the pre- 
sent series. 

In the pluriglandular group are included 5 gis. 

There are 19 cerebral cases. As “‘cerebral’’ are considered cases 
which are reported to have debuted in immediate association 
with a certain or judging by the anamnesis probable cerebral disease. 

There was no case of thyrogenous obesity in the present material. 

The classification of obesity in children in the present paper will 
be the following: 

A. Obesity at the age 0—2 years. 

I. 0O—1 case of obesity in the “family”. 
II. More than 1 case of obesity in the “family”. 

B. Diffuse non-characteristic obesity. 

I. O—1 case of obesity in the “family’’. 
II. More than 1 case of obesity in the “family”. 

C. Froéhlich-like obesity (Adiposogenital-like dystrophy). 

D. Pluriglandular obesity. 

E. Cerebral obesity. 

It is again emphasized that these groups of obesity merely 
designate certain main types and that between these main types 
there occurs every intermediate type and every combination 
imaginable. 

Statistical methods. 

The following statistical methods have been used in the statistical 
computations. 

The standard deviation (¢) was computed according to the 
formula: 

/ 

r—x)? 

) 
n—1 


where x is a variate, % the mean and n the number of observations. 
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The standard error of the mean (eM) was obtained by the formula: 
e(M) = + — 
yn 


The standard error of a frequency expressed in per cent (ep) 
was computed according to the formula: 


100 — 
e(p) = + P) 


where p is the percentage and n the number of observations. 
The standard error of a difference (eD) between two means or 
two percentages was obtained by the formula: 


e(D) = + Ve,? 


where ¢, and e, denote the standard error of the means or per- 
centages in question. 

A difference has been denoted as statistically probable when 
between 2 to 2.6 times its standard error corresponding to a pro- 
bability for coincidence (P) of 0.05—0.01, very probable when 
between 2.6 to 3.3 times its standard error (P = 0.01—0.001), 
and significant when exceeding 3.3 times its standard error (P 

< (0.001). 

The regression and correlation computations were performed 
according to R. A. FisHer (cit. BONNIER & TEDIN 1940). 


CHAPTER III. 


Heredity. 
Material. 


In the present obesity material there are in many instances 
height and weight records for one or both parents. In order to 
obtain a correct assessment of the occurrence of obesity among 
the parents of the obese children weight and height reports were 
obtained also for the parents of 200 normal children from various 
social groups (100 boys and 100 girls). The children were pupils 
from an Elementary School of Stockholm and in the ages 6 to 15 
years with a Rohrer-index within + 20 according to the Rohrer- 
index table of Broman, Dahlberg & Lichtenstein. The age distribu- 
tion of both groups of parents was similar. 

In the obesity material were included eases of diffuse obesity 
(Type B), Fréhlich-like obesity (Type C) and cerebral obesity 
(Type E), cf. p. 43. This material was treated both as one large 
group and also divided into two equally large groups, one more 
obese and one less obese group ,with the median (+ 3.506 according 
to the Rohrer-index table) as limit. 


Results. 


On treatment of the normal material and the obesity material 


both sexes as well as different types of obesity gave entirely con- 
formant results. The combined result is shown in table 4. 

It appears from the table that the average Rohrer-index value 
of the normal children is 1.19 which is in approximate agreement 
with the values given in the normal standard for the comparable 
age period. 

A comparison between the Rohrer-index values for the parents 
of normal and of obese children reveals a significant difference 
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Table 4. Rohrer-index for normal and obese children and their parents. 


Normal and 
n M+e(M)| D+ | 
obese children } 
Children 
Normal.......... 200 0.10 1.19 + 0.011) 9 0.01 
AN obese... ....... 178 0.28 1.70 + 0.01 | 
Less obese ....... 239 0.23 1.55 + 0.02 || ga 
More obese....... 239 0.24 1.84 + 0.02] : 
lather 
200 0.18 1.40 0.01 |] 0.07 0.01 
All obese......... 282 0.20 1.47 + 0.01 
Less obese....... 144 0.19 1.45 + 0.02 ||) 
More obese....... 138 0.22 1.48 +. 0.02 )] 
Mother 
} 
200 0.22 1.48 0.02 13 +. 0.031 
All obese......... 304 0.27 1.63 + 0.02 |{ ‘} 
Less obese....... 160 0.25 1.58 + 0.02 || 
| LO.11 0.03} 
More obese....... 144 0.28 1.69 0.02 |f 
Father and mother 
100 0.20 1.44 + 0.01 ||) 10 4-0.01 
+ { 
540 0.26 1.54 + 0.01 |f 
| 
276 0.22 1.50 + 0.01 || Q | 
+ 0.08 02) 
More obese....... | 264 0.27 1.58 + 0.02 |} 
n number of cases. 


M + ¢(M) mean + standard error of the mean. 

D + e(D) difference + standard error of the difference. 

The median of the obesity material lies at + 3.50 according to Broman, 
Dahlberg & Lichtenstein’s Rohrer-index tabie. 

Less obese children Rohrer-index < + 3.506. 

More obese children Rohrer-index > + 3.5 o. 


between the two groups in the fathers as well as the mothers. The 
difference is twice as great in the mothers as in the fathers. This 
shows that obesity is more common among the mothers of the 
Obese children. This result confirms the reports in the literature 
with regard to the female predisposition for obesity. 

When the Rohrer-index values of the parents of more and of 
less obese children, respectively, are compared, the same rela- 
tions are obtained as in the comparison between the normal mate- 
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Table 5. Percentual occurrence of obesity among parents of obese individuals. 


: No. of Neither Obese either Both 
Authors 
cases obese obese 
father mother 

? 17 18 12 } 23 

Gurney _1936....... 75 17 15 13 25 
adults 

! 

Mossberg 1948...... 270 20 12 36 32 

children 


The values originally reported by Bauer only refer to that portion of the 
material in which either of the parents was obese. The values are here corrected 
to include the entire material. 


rial and the entire obesity material. The differences, however, 
are smaller, especially in regard to the fathers. 

In cases where Rohrer-index values for both of the parents in 
the material are available the same comparison has been done. 
The result is the same as that related above (cf. table 4). 

The percentual distribution of the Rohrer-index values of both 
parents around the respective mean values has been determined. 
The parents of both the normal and the obese children hereby 
show a negative skewness in the distribution. The skewness is 
most pronounced in the latter. 

The obesity material has further more been computed according 
to the subjective interpretation offered with regard to the occur- 
rence of obesity among the parents. The percentual distribution 
has been determined. On comparison between the parents of less 
obese and more obese children the results are on the whole in 
agreement with those described above. The differences between 
the groups, however, are statistically less significant. Here also 
the mothers show the greatest difference with a statistically very 
probable difference, + 13.8 + 5.2 % 

The subjective interpretation of obesity among the parents in 
those cases in which index reports are available for father and 
mother of the obesity material has in table 5 been compared with 
the correspondent reports of BAvER and GurNEy. There is good 
conformity between the results. 

It has in the field of genetics been shown that certain factors 
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are hereditary and essentially necessary for the individual's power 
to live and to develop in a definite direction, while other factors 
are less essential and exert a more or less uniform extrinsic influence 
(MutLer 1947). To the former class belongs the predisposition 
towards obesity, to the latter belongs the exogenous element of 
obesity (luxus consumption, indolence). 

The results described above are thus due to two factors, en- 
dogenous and exogenous, which it is not possible to segregat 
It has not been possible to determine to which extent the obesity 
has been constitutionally endogenous and to which extent it has 
been exogenous. The course of the heredity can in this material 
not be traced. 


Summary of the heredity in obesity. 


The investigation shows that obese children have obese parents 
more frequently than do normal children and that the higher the 
degree of the obesity in the children, the more frequently have 
the parents, and particularly the mothers, a higher degree of obesity 
also. 
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CHAPTER IV. 


Physical and mental development. 


Age at the onset of obesity. 


In 493 cases information has been received regarding the age at 
the onset of obesity. It appears from the diagram (fig. 2) that 
there are two peaks and that these occur at approximately the 
same ages as those described in the literature. 

In 247 of the cases the statement was ‘‘always obese”. This 
specification of time must be more or less erroneous because of 
the disproportionate size of the group, and is perhaps mainly due 
to poor memory on the side of the parents. The best interpretation 


No. of cases per biennial group. 


} + 
2 a 6 14 16 eors 
No.of cases :259 21 31 68 7 Toto! 493 coses 


Fig. 2. Distribution of obesity material acc. to the age at onset of obesity. 
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Table 6. Age at debut of obesity. Percentual distribution in different age groups. 


Authors No. of cases| 0—4 | 5—6 | 7—9 |10—11|/12—14 4 
years 
Rony (1932)..... 50 | 64 8 10 16 0 2 | 
Ellis &Tallermann 
| re 50 26 14 32 22 6 0 
Gordon (1937)... 50 30 4 ? ? ) ) 
| 
Mossberg (1948). . 193 | 57 | 6 22 11 0 
boys 228 | 51 8 24 12 5 0 | 
girls 265 | 62 | 5 20 10 3 oO | 
| 
>& 
| years | 
Bruch (1939). ... 83 82 18 
boys 45 75 25 
girls 38 89 11 
Mossberg (1948)... 193 77 23 
boys 228 73 27 
girls 265 80 20 


of this unsatisfactory specification of time would probably be that 
the patient has become obese during one of the first 3 years of life. 

It appears from table 6 that the values obtained are best in 
agreement with Rony’s material of 1932. If the values prior to 
the age of 8 are combined in a group comparable with Brucn’s 
group, there is good accordance with her material also. 

The age for the onset of obesity shows the same peaks in different 
main types of obesity. There is no statistically significant sex- 
linked difference. 

The two large subdivisions of the diffuse obesity (Type B, cf. 
p. 43) exhibit a difference in frequency of the age at onset ol 
obesity before and after 6 years of age. Cases with > 1 obese 
individual in the family (Type B II) become obese before 6 years 
of age in a greater frequency than cases with 0—1 obese indivi- 
dual in the family (Type B 1). When the obesity debuts after the 
age of 6 the reverse is the case. For the age groups 0—3 and 
8—-9 years the difference is statistically significant. 

In cases with 0 to 1 obese relative (Type B I) the debut of obesity 
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Table 7. Frequency in % of more obese children in various types of obesity 
in relation to age at the onset of obesity (< or = 6 years). 


More obese children 
| 
Obese at age n . | 
Frequency 
| 
| in % | D + €(D) 
| 
Obesity type B I. 
< 6 yr 23 47.8 + 10.4 | | 26.4 12.2 
>6yr 12 21.44 6.3 
Obesity type B II. 
<6 yr 200 57.9 + 3.5 || ' 
> 6 yr 100 39.0 + 4.9 r 18.9 + 6.0 
Obesity type C. 
<6 yr 28 71.44 8.5 
: 3.3 
>6 yr 22 36.3410.2 


n = number of cases. 
D + €(D) = difference +. standard error of the difference. 
Classification of obesity in types cf. p. 43. 


occurs at 0 to 3 years in 30.8 + 5.7 % (20/65), while in the group 
with several obese relatives (Type B II) obesity debuts at 0 to 3 
years in 59.0 + 2.8 % (177/300) of the cases. The difference 28.2 + 
+ 6.4 % is statistically significant. 

In the age group 8 to 9 years the children with obesity of Type 
BI show a frequency for the onset of obesity of 29.3 + 5.6 % 
(19/65) the figures for the other large subdivision (Type B II) 
being 9.7 +. 1.7 % (29/300). The difference 19.6 + 5.9 % is statisti- 
cally significant. In the other age groups the differences are not 
even statistically probable. 

When the obesity material expressed in Rohrer’s index is distri- 
buted in a more obese and in a less obese group with the median 
(+ 3.50) as limit and is placed in relation to the age at the onset 
of obesity there is a definite difference in the distribution of the 
cases within the both groups. The obesity material of different 
types, in which obesity has debuted prior to age 6 belong approxi- 
mately twice as often to the more obese group compared with 
those cases in which the obesity has debuted subsequent to age 6 
(table 7). The difference between the values ranges statistically 
between probable and significant. There is no sex-linked difference. 


Initiating causes of obesity. 


The presence of a coincidence between disease (cerebral, non- 
cerebral) and the onset of obesity has been investigated. Informa- 
tion pertinent to this was in several cases verified by previous 
determinations of weight and height. Initiating cerebral diseases 
were (number of cases in brackets): hemorrhage at birth (9), cere- 
brocele with hydrocephalus (1), commotio cerebri (1), meningitis 
(2), morbilli with symptoms of encephalitis (6). Total 19 cases. 

Immediately preceding non-cerebral diseases may be divided 
into 4 large groups: those requiring sanatorium treatment or 
feeding-up cures (7); infectious diseases (18); operations (14); 
group with various diseases (5). Total 44 cases. 

The sanatorium and feeding-up cures include children with 
tuberculosis (5), astma (1), and general somatic debility (1); the 
infectious group: otitis (3), angina tonsillaris (1), bronchitis-pneu- 
monia-pleuritis (4), rheumatic infection (2), scarlatina (2), pertussis 
(1), morbilli without symptoms of encephalitis (3), rubeola (1), 
varicelle (1); the operation group: vaccination for small-pox (3), ton- 
sillectomy and abrasio (9), appendectomy (2); various diseases: 
fractures (3), brachialgia (1), nephrolithiasis (1). 

If from the entire material are excluded those cases which 
“always” have been obese, cases of cerebral obesity and such 
cases in which there are no data in regard to the onset of obesity, 
it appears that obesity has debuted in immediate association 
with disease in 44 out of 233 cases, thus 18.9 %. There is no 
significant difference in the occurrence in different types of obesity 
nor is there a_ sex-linked difference (Type BI 23% (11/47), 
Type BII 18% (25/141), Type C 13% (4/32)). 

In all of these cases the disease involves a change in the mode 
of life usually involving bed-rest. The diseases are in many cases 
protracted and, except for the initial phase, often without serious 
deterioration of the child’s general condition. The conditions are 
thus favorable for the arisal of a disproportion between the nutri- 
ment ingested and that utilized. 
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Weight at birth. 


or comparison with the normal weight at birth of Swedish 
children the values of v. Sypow (1940) were used. 

The different types of the obesity material all and especially 
the cases of gigantism — exhibit a tendency towards high weight 
at birth. The weight at birth of the entire material are recorded in 
table 8. Both of the sexes show a statistically significant difference 
for birth weights > 4000 gm. 

The relation between the weight at birth and age at onset of 
obesity shows a tendency towards higher weights at birth in cases 
with an early (prior to 6 years) onset of obesity (28.7 + 2.7% 
(78/272) as against 21.7 + 3.4% (33/152)), but the difference 
+ 4.3 % is not even statistically probable. 


1.0 /O 


Height and weight. Rohrer’s index. 
The distribution of the height of the obesity material is represented 
in fig. 3. The cases in infants have not been included, as the height 
tables of Broman, Dahlberg & Lichtenstein do not include ages 


Table 8. Weight at birth of normal and obese children. Normal values acc. 
to v. Sypow (1940). 


Boys Girls 


n M+é(M)| D +e(D) | M4 e(M)| D4 e(D) 


Weight at birth = 2500 gm. 
51 | 6.5 
29 | 6.1 


- 0.9 


+ 1.4 


Normal... . 


| 5 
| 4. 2 


-0.4 + 1.7 | 


Weight at birth 2510—4 000 gm. 


Normal....| 522 [79.3 + 1.8]| 551 |86.4 + 1. 
Obese 204 |69.1 + 3.2If 229 |68.6 + 3.1 


10.2 + 3.1 


Weight at birth > 4000 gm. 


Normal....}| 522 |15.9 + 


+ 
Obese 204 |26.5 + 3. 


+10.6 3.5| 


n = number of cases. 
M + e€(M) = mean + standard error of the mean. 


D + e(D) = difference + standard error of the difference. 


53 
| 
| 
| 
| 1.6} | 0.4 + 2.0 
| 
| | 
17.8 + 3. 
| 
551 | 7.14 1.1 


54 


No.of 
coses 


100 


| 
' 
' 
' 


80 


60 


20 


<-2,0-20-15 -10 -0520 +05 +10 +15 +20+25 +30 +35>+35 Height in 
Ne.of coses:!2 11 20 27 52 82 96 82 40 34 12 5 3 Toto! 476cases 


lig. 3.Height distribution of the material of obese children expressed in multiples 
of the normal standard deviation (o) acc. to Broman, Dahlberg & Lichten 
stein’s height tables. 


wet eeeee Denotes the average height of normal children acc. to Broman, Dali! 
berg & Lichtenstein’s height tables. 


below 1 year. In some cases data in regard to height were lacking 
in the records. The number of cases included in the curve of fre- 
quency is 476. 74.4 % of these lie above the normal average valu 
for the age and the peak of the frequency curve lies at + 0.5—1.0. 
There is no sex-linked difference nor difference between different 
types of obesity. 

The weight of the obesity cases is in 474 cases assessed in relation 
to the height according to Broman, Dahlberg & Lichtenstein’s 
height-weight-tables. According to these tables the weight exceeds 

26 in 85.2 % of the cases and in 56.5 % it exceeds + 3. Thi 
distribution shows a skewness in the direction of large values (fig. 1). 
The heaviest children have an excess weight which expressed in o 
lies above + 10. In 2 cases of slender build and a low degree of 
obesity the weight is even below the average for normal children. 

In all types of obesity there are throughout more boys than 
girls with overweights exceeding + 5 a: boys 21.7 + 2.8 % (46/212); 
girls 16.4 + 2.3 % (43/262). The difference 5.3 + 3.6% is not 


lig. 4. Weight distribution of the material of obese children expressed in mul- 
tiples of the normal standard deviation (o) acc. to Broman, Dahlberg & Lichten- 


weeceee- Denotes the border M + 206 acc. to Broman, Dahlberg & Lichten- 
even statistically probable. In lower degrees of obesity the opposite 


conditions are found. This circumstance suggests a certain correla- 
tion with the statement in the literature that males attain» the 


<0 to +f +2 re +4 +5 +6 +7 +8 +9 +10 +ff Weight ine 
Ne.ofcoses:2 15 53 1361097042 269 7 2 3 


stein’s height-weight tables. 


stein’s height-weight tables. 


highest degrees of obesity. 


The material has also been computed according to Rohrer’s 
index. The curve of frequency expressed in o shows a peak between 


+ and 


| 4 o. The median lies at + 3.56. The case distribution 


is the same as that of the weight curve. 


When the obesity material is divided, according to Rohrer’s 
index, into a more obese group and a less obese group with the 
median (+ 3.50) as limit, 
non-characteristic obesity, 


Total 474 coses 


one finds for the large group of diffuse 
Type B, a significant difference in the 
distribution of the cases between the two subdivisions of the 
group, BI and B II (O—1 and > 1, respectively, obese individual 
in the family, cf. p. 43). In the group “more obese” children are 
included 29.9 + 5.6 % of the 67 cases of Type B I with complete 
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reports of obesity in the family and 52.6 + 2.8 % of the 310 cases 
of Type B II, in which it has been possible to determine Rohrer’s 
index. The difference between these percentual figures, 22.7 + 6.3 % 
is statistically significant. There is no sex-linked difference. The 
result seems to show that those cases in which obesity occurs 
in > 1 case in the family more frequently become more obese 
than those cases in which obesity is present in S 1 case in the family. 
The 52 cases of Fréhlich-like obesity, Type C, are about equally 
distributed in the more and in the less obese group of children 
(53.8 % and 46.2 %, respectively). 


Development of puberty. 


The development of puberty has been studied according to the 
same lines as those of Brucu 1941 (cf. p. 19), in spite of the subjec- 
tive factor involved hereby. The development of the breasts (girls), 
the genitals (boys) and the distribution of pubic and axillary hair 
has at each examination been recorded as one observation in the 
tables (tables 9 and 10). 1 or 2 observations have been done on each 
patient (hospitalization and follow-up examination). Data in the 
records have only been accepted when a specified description has 
been recorded. General remarks such as “‘beginning puberal develop- 
ment” have not been accepted. The tables include all the cases of 
obestty, with the exception of the Frohlich-like cases, pluriglandular 
cases, and 1 case of cerebral obesity with general marked mental 
retardation. 

The values for normal children given by Brucu can not be used 
as they are not based on a Swedish material. The menarcheal age 
in Sweden has been analyzed in an exhaustive study by LENNER 
(1944). With regard to the urban population, which corresponds 
with the nature of the obesity material, the average menarcheal 
age of 1 143 Swedish girls was reported as 14.397 years (o= + 1.567 
years). In the youngest cases, which best correspond to the age 
distribution of the obese children the menarcheal age was barely 
14 years. 

The distribution of the menarcheal age of the obesity material 


is presented in table 9. The average value is seen to be 13 years, 
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Table 9. Puberal development in girls. 


, Total | No signs Begin- | Advanced 

Age in No. of of ning | Post- 

years observa- _ | develop- op puberty | 
pant puberty ment ment 

“ae 34 33 1 

8— 9 17 16 1 

9—10 22 14 7 1 

10—11 29 17 12 i 

11—12 34 12 16 6 20 

12—13 28 1 12 10 2 34 

13—14 19 3 12 1 3 

14—15 11 1 i 6 25 

15—16 17 1 3 | 13 5 

> 16 19 | 19 i 
260 | | | | 120 


thus about 1 year earlier than the age normal for Swedish girls. 
This is in agreement with Brucn’s results. 

It also appears from the tables that there is good agreement 
between the successive development of the secondary sexual 
characteristics and the menarcheal age. In cases of ‘‘advanced de- 
velopment” the distribution of the cases in different ages is identical 
with the distribution of the menarcheal age. 

It is not possible to compare the boys of the obesity material with 
normal Swedish boys as there, as far as known, is no normal Swe- 
dish material published. A classification is done in analogy with 
Brucu’s investigation and the case distribution of that group 
which shows increased growth of the genitals and growth of the 
pubic hair is studied. The peak was at the age group 13 to 14 
(table 10); in comparison with the group of girls with beginning 
puberal development it was approximately 2 years later than the 
girls. This is the same relationship as that found by Brucu in cor- 
respondent groups of her material. 

In view of the reports in the literature it is of particular interest 
to study the puberal development of the Frohlich-like cases. The 
number of cases observed is too small to allow of any definite 
opinions (10 observations in the group with commencing genital 
development and growth of pubic hair), but the cases are distri- 
buted along the same lines as the great majority of the obesity 
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Table 10. Puberal development in boys. 


Age in No. of No ar ning | Pubic —— Post- | 
years observa- growthof hair puberty | 
tions puberty genitals | 
| 
<9 56 56 | 
9—10 12 11 1 
10—11 22 17 4 i 
11—12 24 17 3 
12—13 19 9 6 ] 1 
13—14 20 1 5 12 2 
14—15 9 1 3 5 
15—16 14 1 8 5 
16—17 1 1 | 
> 17 32 32 
| 209 | | 


cases. There does not, however, appear to be any late puberal 
development. 

As puberty in normal boys on an average is considered to occur 
a couple of years later than in normal girls it can be established 
that puberty in obese boys is not retarded but that it probably on 
an average has the same early onset as in obese girls. 

According to the literature on the normal increase of growth of 
American children it appears that the acceleration of growth sets 
in at 2 to 24% years prior to menarche (Swedish children 24% to 
3 years); that growth is entirely terminated 4 to 5 years subsequent 
to menarche; that cases with an early menarche have the greatest 
annual increment of growth 1 year prior to menarche and that 
cases with late menarche have the greatest annual increment of 
growth 2 years prior to menarche; that cases with early menarcheal 
age have a greater yearly increment of growth than cases with a 
late menarcheal age; that cases with the greatest acceleration ol 
growth during puberty attain a lesser absolute height than cases 
with a lesser yearly increment of height. 

In 27 of those cases of the obesity material whose menarcheal 
age was known there are frequent reports on the development of 
height. These cases are divided into 2 groups according to the me- 
narcheal age: an early group with menarche at 10 to 13 years 
(19 cases), and a late group with menarche at 13 to 16 years (8 


Anrwal increase of height in cm 


“7 -6 -5 -6 -3 -2 -9 M41 +2 +3 +4 +5 
Yeors 


lig. 5. Average annual increase of height at early and late menarche of obese 
children. 
M = menarcheal year. 
—— menarche at 10—13 years (19 cases). 
menarche at 13—16 years (8 cases). 
The diagram shows that obese children have a distinct acceleration of growth 
already 3 to 4 years prior to menarche which is clearly earlier than that in 
normal children. 


cases). The results are reported in fig. 5. The obese children show 


a distinct acceleration of growth already 3 to 4 years prior to 


menarche, a condition clearly divergent from that in normal 
children. In other respects the curves show conditions similar to 
those in normal children. 

Obesity cases aged 18 or more at the follow-up examination 
were grouped in 2 menarcheal groups of 10 to 13 years and 13 to 
16 years, and compared with consideration to absolute height. No 
statistical difference is demonstrable in this small material (47 cases). 

Different menarcheal ages in relation to the age at the onset of 
obesity do not show any definite correlation in this obesity material. 
The cases with early as well as with late menarcheal age become, 
in the majority of the cases, obese at 0 to 6 years of age. 
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Development of intelligence. 


The mental development of the obese children has in this ma- 
terial not been subject to a thorough analysis. It is, however, evi- 
dent that a problem of this nature often is present and would wel! 
be worthy of future study. 

In this analysis the development of intelligence has been in- 
vestigated in a number of cases. As different methods were followed 
by the various investigators, however, the value of a grouping 
of the entire material is but negligible. Accordingly, only thos 
52 cases (3 to 14 years of age) are included which were tested 
according to Terman-Merrill’s method (ALicE HELLSTROM’s Swe- 
dish adaptation) and where the investigator was specialized in 
intelligence tests. Cases of birth trauma with mental retardation 
are not included. 
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Fig. 6. Development of intelligence of obese children acc. to Terman-Merrill. 


Normal Swedish children, 6—12"/, yr (336 cases). 
we eeeeee Intelligence age of obese children versus chronologic age, 3—14 yr 
(52 cases). 
Idem versus height age. 
The intelligence age is in advance of the chronologic age but in agreement with 
the height age. 
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The results, irrespective of sex, show an advanced mental de- 
velopment in relation to chronologic age (fig. 6). The comparison 
was done against an average material of Swedish school-children 
in the ages 6 to 121% years (A. HELLSTROM). 

As obese children are taller than the normal average their in- 
telligence age is also compared with the age correspondent to 
their height (height age). Here the curve of distribution for high 
grades of intelligence closely follows the normal curve. In lower 
grades of intelligence the curve shows a marked peak. 

The 3 Froéhlich-like cases included exhibit in relation to their 
chronologic age a normal or advanced mental development (2 +- 1); 
in relation to their heigth age their mental development is normal 
or retarded (2 + 1), thus apparently showing the same tendency 
as the entire obesity material. 

The obesity material thus appears to consist of bodily advanced 
children, whose mental development generally is on a par with 
the height development, only in exceptional cases being retarded 
in comparison with the physical development. 


Summary of the development of obese children. 


The physical and mental development of the majority of the 
obese children exhibits a definite acceleration demonstrated already 
by the tendency towards a heavy weight at birth. During the de- 
velopment of the obese children cases with > 1 obese individual 
in the family are more frequently more obese than cases with 0—1 
case of obesity in the family. The former cases also more frequently 
become obese at an earlier age than the latter. During the develop- 
ment of the child the average stature will exceed that normal for 
the various ages. An expression for this increased intensity of 
development is in the case of the girls partly the onset of puberal 
acceleration of growth, early in comparison with that of the normal 
material (4 years prior to menarche) and, partly, the earlier deve- 
lopment of puberty (menarcheal age at 13). In principle, no diffe- 
rence between boys and girls is demonstrable. In obese children 
the ‘‘Periode der zweite Fiille’’ or an eventual so-called ‘‘pre-pu- 
heral’”’ obesity may therefore on the average be stated to commence 
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at 9 years of age (6 to 12 years). In agreement with this there is in 
these ages a second peak for the debut of obesity. The mental de- 


velopment also in the majority of the cases shows an acceleration 
suggesting a close association between somatic and mental develop- 
ment. The factor stimulating growth seems to exercise a general 
influence. 
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CHAPTER V. 
Basal metabolism. 
Material. 


Basal metabolism determinations were in the present material 
carried out on 138 boys and on 181 girls. The children’s ages ranged 
from 4 to 15 years. On these children 149 and 196, respectively, 
BMB determinations were made, each comprising at least 2 deter- 
minations. Untreated cases of diffuse obesity (Type B) and 
cerebral obesity (Type E), cf. p. 43, were first computed separately 
and then as a larger group. Untreated Froéhlich-like cases (Type C) 
and cases which at the time of the BMB determination were 
receiving treatment with thyroid or gonadotropic hormone were 
computed separately. 


Methodics. 


All of the BMB determinations were made on hospitalized children. 
The children were not fed since the previous evening and were 
on the morning of the test (approx. 7 o’clock) brought recumbent to 
the laboratory. Here they were rested in absolute quiet at least 
30 minutes prior to the investigation. Krogh’s apparatus was used 
and the children were awake during the test. Two five-minutes 
observations of the 0.-consumption were made and the average of 
these was used as a basis for the computations. The determinations 
were repeated on the following day and sometimes on several days 
running. By using the mean of 2 determinations made on successive 
days there was a greater certainty of obtaining a correct representa- 
tion of the true basal metabolism of the subject. 

The caloric consumption found was then referred to the Lewis et 
al. standards per hour referred to weight, to height and to total 
surface area, and for calories per hour per square meter referred 
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to age. Broman, Dahlberg & Lichtenstein’s weight, height and 
Rohrer-index tables with the coefficients of variation there defined 
were used. The surface area was determined by the method reporte:| 
by Lewis et al. according to the Du Bois height-weight formulas 
with the aid of the nomogram of Boothby & Sandiford (1920). 


Results. 


In order to establish the potential influence of the training on 
the BMB values the two first values obtained in the present mate- 
rial were compared. In 68 per cent the first value was the greatesi 

At the first BMB determination the children often showed a 
marked uneasiness and apprehension, factors which increase the 
metabolism. This psychic factor should not be present in a “basal” 
state. Accordingly, if by training is understood an elimination of 


psychic factors and a “‘basal’’ state for excitable children thereby 


is attained, the training in a number of cases has a certain effect. 

Further, the regimen of the hospital (no snacks in the pantry, 
no eating between meals, less sweets etc.) and the unfamiliar sur- 
roundings often cause a decrease in the exogenous factors. This 
implies a decrease in the caloric intake. Several authors, BENEDIC! 
ef al. (1919), Hetmreicu (1927), JoHNSTON & MARONEY (1936) 
have shown that the BMB value under such circumstances gradually 
slopes towards a new level. 

Both of these factors, the psychic as well as the exogenous, so 
influence the BMB values found that a higher initial value frequently 
is obtained. As was mentioned above a higher initial value is more 
frequent in the present investigation also. 

Cases of diffuse obesity and cerebral obesity (110 determinations 
on boys and 178 on girls) showed in 75 per cent of the cases a maxi- 
mum difference of 5 per cent between the two BMB values. Com- 
putations were done separately for the differences S 5 per cent and 

- 5 per cent. No differences between the means were demonstrable 
in BMB values obtained in different hospitals, between the values 
of boys and of girls, between the values of different types of obesity, 
nor in the distribution of the values within the two groups.The 
material is therefore in the sequel treated as a single large group. 
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Keferred to the various Lewis standards it appears that the values 
for obese children of this material are in very close agreement with 
the standard for the total surface area. They show, however, a 
trend towards rather low mean values (fig. 7 A—B). Referred to 
the standard for calories per hour per square meter the mean values 
are definitely lower (fig. 7 C—D), being lowest with reference to the 
weight standard (fig. 7 E—F). With regards to height the values 
of the present material are clearly higher than those of the Lewis 
height standard (fig. 7 G—H). 

The values are in a scatter diagram compared with the surface 
area standard of Lewis et al. Their distribution is in good agreement 
with the normal dispersion. There is here also, however, a trend 
towards somewhat lower values (fig. 8 and 9). The deviation of the 
normal BMB values + 18 % (correspondent to M + 30) is thus 
apparently valid for obese children also. 

If the total BMB values of the obese children are compared 
with that of normal children of the same ages the values of the 
obese children are manifestly higher. Obese children, however, 
have a height which on the average exceeds that of normal children 
of comparable ages (cf. fig. 3 p. 54). If therefore the BMB values 
are referred to the height age instead of to the chronologic age a 
value approximately 5 calories per hour higher than that of normal 
children will be obtained. This shows that the total basal metabolism 
of the obese children is greater than that of normal children of the 
same height and sex. 

The onset of puberty of obese children is earlier than the normal 
occurring in boys at approximately 10 to 14 years (table 10, p. 58) 
and in girls at approximately 9 to 13 years (table 9 p. 57). It appears 
from the diagram for calories per hour per square meter referred 
to age (fig. 7 C, D) how during the puberty the annual decrease 
lessens. In girls the change seems to occur at the age of 8 to 9 years, 
which is 4 to 5 years prior to their average menarcheal age. This 
age corresponds to the period of the onset of the prepuberal accele- 
ration of growth (fig. 5 p. 59). In boys the correspondent change 
seems to occur at the age of 10 to 11, which is in good agreement 
with the later puberal development of the obese boys compared 
with the obese girls. 
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Fig. 7. 


Average BMB values for 110 obese boys and 178 obese girls referred to 
the Lewis et al. normal standards expressed in calories per hour referred to 
F), height (G—H), and for calories per 


total surface area (A—B), weight (E 


hour per square meter referred to age (C—D). 


—— Lewis et al. standards. 
- Means of obese children. 
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rig. 8. BMB values for 110 obese boys expressed in calories per hour referred 

to total surface area and their mean values (broken line), and the Lewis et al. 

normal standard for total surface area with the ranges of variation + 30 = 
= -+ 18 % (unbroken lines). 


The diagram depicts the trend in obese boys towards rather low mean values 
referred to the Lewis standard, while the scatter is in good agreement with the 
normal (+ 18 %). 


The condition in normal children, that the decrease in caloric 
metabolism (expressed in calories per hour per square meter) lessens 
during puberty is thus valid for obese children also. The diminution 
of the decrease appears to begin earlier than in normal children and 
coincident with the onset of the puberty and the prepuberal growth 
acceleration of the obese children. 

It is in obesity of essential importance to demonstrate the in- 
fluence of the overweight on the BMB value. The material has 
therefore been grouped in various degrees of overweight and the 
basal metabolism has been referred to the 4 different Lewis stan- 
dards (fig. 10). The number of cases varies, as the body proportions 
of the obese children in many cases exceed the maximum and mini- 
mum values included in the Lewis standards. Overweight is express- 
ed in multiples of the normal distribution (¢) in different ages 
according to Broman, Dahlberg & Lichtenstein’s Rohrer-index 
table. It appears from the diagram that increasing overweight 
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Fig. 9. BMB values for 178 obese girls expressed in calories per hour referred 
to total surface area and their mean values (broken line), and the Lewis et al 
normal standard for total surface area with the ranges of variation + 30 


= + 18 % (unbroken lines). 


The diagram depicts the trend in obese girls towards rather low mean values 
referred to the Lewis standard, while the scatter is in good agreement with the 
normal (+ 18 %). 


referred to the height standard obviously gives increasing BMB 
values (+ 1.1% > + 13.4%), while they referred to the other 
standards give values of the same magnitude regardless of the degree 
of obesity. Referred to the standards for the total surface area the 
values are in closest agreement with the ideal (— 5.3 % — — 2.1 %) 
with reference to the standards per square meter body surface 
they are somewhat lower (— 7.7 % 5.8%), being lowest 
with reference to the weight standards (— 9.3 % — — 10.6 %). 
It thus appears that reference to the Lewis standard for the total 
surface area regardless of the degree of overweight, gives the values most 
closely approaching the ideal and that this standard seems to be that 
most appropriate for these obese children. 

The increase of surface area and body weight in obesity thus 
seems to be in good correlation with the increase in total meta- 
bolism. The trend of the values to fall below the standard may 
possibly be due to the fact that the Lewis standards are based on 
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lig. 10. Average percentual BMB values for obese children with various degree 

of overweight. BMB values referred to the normal standards of Lewis et al. 

(I—IV). Overweight expressed in multiples of the normal standard deviation 

(o) in various ages according to Broman, Dahlberg & Lichtenstein’s Rohrer- 
index table. 


| = Calories per hour in relation to height. 
Il = Calories per hour in relation to total surface area. 
III = Calories per hour per square meter surface area in relation to age. 
IV = Calories per hour in relation to weight. 
e The numerals show the number of cases. 


The diagram depicts the marked increase of the BMB values referred to the 
height standard at increasing overweight, while they referred to the other 
standards give values of the same magnitude. 


values obtained by determinations on outpatients, the child having 
been in motion prior to the determination; that different apparatus 
were used; that the weight and height values of the obese children 
frequently exceed the maximum and minimum values reported 
in the Lewis standards; or, that the obese children have more in- 
active tissue than the normal children. The parallelism of the values 
seems, however, to indicate that the conditions by and large are 
similar. 

When the obesity cases are separated into a more obese and a 
less obese group with the Kohrer-index + 3.50 as border-line, a 
statistically significant difference is obtained only with reference 
to the height standard. The mean values are + 4.6 % and + 11.4 %, 
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respectively, and the difference is 6.8 + 1.2 %; the corresponden|! 
values with reference to the total surface area standard are — 3.3 ° 
and 1.8%, respectively. The difference 1.5 + 1.1% is of no 
importance. 

The height of the various overweight groups in fig. 10 is on an 
average uniform. The great increase of the BMB values at in- 
creasing overweight in their relationship to the height standards 
must then imply that the additional tissue (fat, muscles, etc.) is 
metabolistically ‘‘active’’. 

Twenty-seven of the children have been obese less than 1 year 
It may be supposed that the overweight in these cases probably is 
due to a proportionally greater amount of fatty tissue as the mus- 
culature is probably not as yet developed to carry the fat. The 
average BMB values in various degrees of overweight show in thes: 
cases referred to the height standard (+ 0 > + 11.2%) and to 
the weight standard (— 8.0 + — 9.6%) no deviations from the 
values for the entire material (cf. p. 68). The result shows that the 
adipose tissue probably has a heat producing capacity. If the fatty 
tissue were “‘inactive’’ the BMB values for these cases would at the 
greatest overweights have shown but a moderate increase in rela- 
tion to the height standard and a definite decrease in relation to 
the weight standard. The concept of the adipose tissue as not being 
“inactive” tissue but participating in the metabolism of the body thus 
seems to be correct. 

The cases of gigantism (11 BMB determinations) and dwarfism 
(7 BMB determinations) included in Type B show on comparison 
with the Lewis standards for the total surface area a trend towards 
low BMB values. All but one of the values fall within the normal 
limits of dispersion, as far as these latter are indicated. The rela- 
tions to the other Lewis standards show similar conditions. For 
giants with an overweight not exceeding + 2.50 according to the 
Rohrer-index tables and also for dwarfs a reference to the height 
standard perhaps is best in agreement. The relation to the degree 
of overweight does not show anything which deviates from the 
conditions described above. 

If it from these few cases be permissible to draw a conclusion it 
may be established that in cases with such extreme body proportions 


as those of giants and dwarfs for whom the standards are not in- 
tended, the BMB values as yet ought to be evaluated in relation 
to all of the 4 Lewis standards. Consideration should here be taken 
to the degree of overweight and to the signs of endocrine dysfunction 
and hypothyroid symptoms should carefully be sought for. 

Twenty-three Fréhlich-like cases (Type C) are in regards to 
weight and height entirely conformable to the large group of 
obese children (Type B). When the BMB values of these cases are 
referred to the Lewis standards for the surface area no significant 
deviation from the normal is demonstrable. The scatter may 
perhaps appear to be somewhat dispersed but the number of cases 
is too small to allow of a definite conclusion. The Fréhlich-like 
cases thus show no definite signs of increased or lowered basal meta- 
bolism and are in their main characteristics similar to the large 
main group of diffuse obesity. 

One case of the pluriglandular group (Type D) shows normal BMB 
values in relation to all of the Lewis standards. 

Some cases of different types were treated with thyroid hormone 
immediately prior to admission to the hospital. Thirty-two BMB 
determinations were made on these cases. Referred to the Lewis 
standards for the total surface area the values show a definitely 
increased basal metabolism. In approximately one-half of the cases 
the values fall above the upper limit for the normal range (+ 18 %); 
all but 2 cases of the remainder fall above the normal mean value. 
The BMB value is on an average increased approximately 20 %. 

Immediately prior to the BMB determination one boy received 
a series of 10 injections of gonadotropins of the serum from pregnant 
mares (Antex Leo). His basal metabolism was in good agreement 
with that of the thyroid-treated children. 


Summary of basal metabolism in obese children. 


The total basal metabolism of obese children is increased in rela- 
tionship to chronologic age as well as to height age. This is the 
expression of the presence of a greater amount of heat producing 
tissue than is normal. Referred to the normal standards of Lewis 
et al. the total surface area standard, regardless of the degree of 
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overweight, gives the best agreement for the majority of the obese 
children. Also the Frohlich-like cases show a normal basal metabo- 
lism. The early puberty and early pre-puberal acceleration of growth 
seem to be paralleled by a precocious onset of the pre-puberal 
changes of heat production. The adipose tissue of obese children 
seems to participate actively in the metabolism of the body. Thyroid 
treatment of obese children increases the basal metabolism. 


CHAPTER VI. 
Glucose tolerance. 


Material. 


Glucose tolerance tests have been carried out on the majority 
of the cases of the present obesity material. As hereby various 
laboratory technicians have participated in the tests a considerable 
personal error in method has arisen. The author has therefore 
personally carried out 20 glucose tolerance tests. It was seen that 
in the remainder of the series the curves obtained in about 100 
cases were in good agreement with the 20 curves of the author. 
The two groups have been treated separately. 


Methodics. 


The tests have been started in the morning after a fasting period 
of approximately 14 hours. After taking samples for fasting blood 
sugar the children have received a 10 per cent glucose solution per 
os. The glucose dose has been 1 gm glucose per kg bodily weight 
(absolute weight). Every 30 minutes during the following 4 hours 
blood and urine samples have been taken and in the 20 tests of 
the author duplicate blood samples were taken. The children have 
all the time been in bed. The blood sugar has been determined 
according to the method of Hagedorn-Jensen and the urine has 
been tested for urine sugar according to Almén and for acids ac- 
cording to Legal. 

The actual fasting value has been taken as basis for the evalua- 
tion of the tolerance curve, and the deviation of the maximum 
blood sugar value from resting level, i.e. the maximum rise of blood 
sugar, has been used for the determination of the tolerance. A maxi- 
mum rise of blood sugar < 35 mg % has been considered to show 
a high tolerance, 35—80 mg °% a normal tolerance and > 80 mg % 
a low tolerance. 


Results. 


Among the 20 specially tested cases of obesity (8 boys and 12 girls) 
17 cases belonged to diffuse obesity, Type B (cf. p. 43), 1 case 
belonging to Type BI and 16 cases to Type B Il (O—1 and > 1 
obese individual in the family, respectively). In 3 cases there was 
Frohlich-like obesity, Type C. The ages ranged from 4 to 13. 

The mean value of the fasting blood sugar for these 20 cases 
was 94.9 + 4.0 mg % with a variation of 62—128 mg %, thus 
approximately-+ 33 mg %. This mean value is slightly higher 
than that of SveENsGAARD for normal children and that of Gorpon 
for obese children. There is very good agreement with reference 
to the values of normal adults. The distribution for the 20 obese 
children is similar to that of normal children and adults. 

The glucose tolerance curve had in these cases a maximum 
blood sugar value which in but 1 case exceeded 170 mg %. The 
time taken for the curve to return to the resting level showed a trend 
lowards prolongation. In 55 % of the curves the time of return was 
= 2% hours; in 40 % it was 24%—4 hours and in 5 % it was > 4 
hours. Almén and Legal tests were negative in all of the cases. 

The glucose dose has been determined according to absolute 
bodily weight. Calculated according to ideal weight the glucose 
dose in these cases amounts to max. 1.9 gm/kg bodily weight. The 
prolonged time taken for the return to resting level can thus hardly 
be explained by the factor that the children have received too great 
an amount of glucose (cf. p. 26), nor does the material show any 
correlation between the glucose dose in gm/kg bodily weight (ideal 
weight) and the time of return to resting level. 

In all of the 20 cases of obesity there is a normal glucose tolerance. 
The 3 cases of Fréhlich-like obesity thus show a normal tolerance, 
which is not in agreement with the reports in the literature, where 
a high glucose tolerance is reported as the usual in these cases. 

The children’s food consumption in the hospital has been weighed 
meal by meal and recorded. On the basis of the recipes used in 
preparation of the food the carbohydrate consumption has been 
‘alculated and expressed in cal/kg bodily weight (absolute weight). 
Similar to normal children the obese children show at rising age (fig. 
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lig. 11. Max. rise of blood sugar at peroral glucose tolerance test in 20 cases of 
obesity in relationship to the carbohydrate consumption expressed in cal/kg 
bodily weight (absolute weight) per 24 hours. As the cases belong to a restricted 


age group the differences in carbohydrate consumption in various ages are not 
taken into consideration. 


x obese case. 
e means of obese children. 


12 A) a decreasing consumption of carbohydrates expressed in cal/kg 
bodily weight. Out of the 20 cases in question 18 cases belonged toa 
limited age group (8—12 years) and the decrement of the consumption 
in this period of life is negligible (approx. 3.5 cal/kg bodily weight 
per 24 hours). The values for the carbohydrate consumption of the 
20 children are therefore, on the whole, mutually in agreement. 

In fig. 11 are depicted the values for the carbohydrate consump- 


tion plotted against the correspondent values for the maximum 


rise of the blood sugar curve. There seems to be a correlation be- 
tween the values for the carbohydrate consumption and the maximum 
rise of the blood sugar, but the dispersion is rather great. The correla- 
tion coefficient r= 0.60 + 0.14 suggests that also other factors 
than the carbohydrate consumption influence the maximum rise 
of blood sugar. The varying degree of physical activity of the 
children may possibly be such a factor. 
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The group of 100 cases of obesity (46 boys and 54 girls) was 
composed of 90 cases of obesity Type B (23 cases of Type B | 
and 67 cases of Type B II), 6 cases of Type C, 1 case of 
Type D and 3 cases of Type E (cf. p. 43). The ages ranged 


between 2 and 15 years. 

The average fasting blood sugar value for the 100 obesity cases 
was 98.0 + 1.6 mg % with a variation of 64—134 mg % or approxi- 
mately + 35 mg %. These values are in agreement with those 
obtained for the 20 specially investigated cases of obesity. 

The glucose tolerance curve had in several cases maximum values 
exceeding 200 mg %. The time of return here also showed a trend 
lowards prolongation. In 35 % of the cases the time of return was 
S 24, hours, in 60 % it was 24%—4 hours and in 5 % of the cases 
it was > 4 hours. 

The maximum size of the glucose dose in these cases, calculated 
in gm/kg bodily weight (ideal weight) has here as well as in the 20 
specially investigated cases been 1.9 gm/kg bodily weight. There 
is no correlation between the size of the glucose dose expressed in 
gm/kg bodily weight (ideal weight) and the length of time of return. 
The result shows that not in these cases either can the prolonged 
time of return be explained by the administration of an excessive 
amount of glucose. 

The Almén test was in 2 cases positive during the first hour fol- 
lowing the glucose intake. In both of these cases the maximum 
blood sugar exceeded 200 mg %. Legal was positive in 1 case. 

The degrees of tolerance had the following distribution: high 
tolerance in 8 % of the cases, normal tolerance in 58 % of the 
cases and low tolerance in 34 % of the cases. There is no significant 
difference between different types of obesity or between the sexes. 
Cases of Froéhlich-like obesity showed normal tolerance in 4 cases 
and low tolerance in 2 cases. 

The distribution of the degrees of tolerance in the present ma- 
terial shows no significant nor probable trend on comparison to 
the chronologic age, the degree of overweight and the age of the 
obesity. Reports in the literature relevant to these conditions in 
adults are not in correlation with the findings in the present mate- 
rial of obese children. 
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Fig. 12. A. Carbohydrate consumption in cal/kg bodily weight (absolute weight) 
per 24 hours in various ages in 100 cases of obesity. 


obese case. x mean value of biennial group. 
mean values (M) in different ages. 
mean values + 5 cal/kg (M + 5) in different ages. 
I = Low carbohydrate consumption, < (M — 5) cal/kg. 
Il = Intermediate low carbohydrate consumption, (WZ — 5) M cal/kg. 
III = Intermediate high carbohydrate consumption, M—(M + 5) cal/kg. 
IV = High carbohydrate consumption, > (M + 5) cal/kg. 
B. Relationship between max. rise of blood sugar at peroral glucose 
tolerance test and carbohydrate consumption in 100 cases of obesity. 
I—IV = Cases with various degrees of carbohydrate consumption according 
to fig. A. 
The diagram seems to show that a low carbohydrate consumption gives a greater 
max. rise of blood sugar at peroral glucose tolerance test than does a high carbo- 
hydrate consumption. 
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The material has been treated with consideration to the rela- 
tionship between the carbohydrate consumption and the maximum 
rise of blood sugar, i.e. the glucose tolerance. The mean values 
for the carbohydrate consumption have been computed for different 
ages. The carbohydrate consumption in these cases decreases from 
approximately 25 cal/kg bodily weight (absolute weight) per 24 
hours in age 3 to approximately 12 cal/kg bodily weight per 24 hours 
in age 15 with the variation approximately + 10 cal/kg bodily 
weight in different ages (fig. 12 A). The maximum rise of the blood 
sugar is therefore not directly comparable with the absolute figures 
for the carbohydrate consumption in cal/kg bodily weight. The 
‘ases are therefore divided into 4 groups according to the carbo- 
hydrate consumption with the mean values of the carbohydrate 
consumption (M) and M + 5 cal/kg bodily weight as border limits. 
The mean values for the maximal rise of the blood sugar curve 
have been determined for each group (fig. 12 B). The dispersion 
around the means is rather wide. As was to be expected the diagram 
shows that the maximum rise of blood sugar decreases in obese 
children also, i.e. the glucose tolerance rises with increasing carbo- 
hydrate consumption. This is in agreement with the results inthe 
20 specially investigated cases of obesity. 


Summary of glucose tolerance in obese children. 

The fasting blood sugar value in obese children is in agreement 
with or negligibly higher than in normal adults and children. The 
variation of the fasting value is also the same as in normal indi- 
viduals. 

The glucose tolerance test in obese children shows a clear trend 


towards prolonged time of return to resting level which has been 
shown not to be due to the amount of glucose administered. For 
the rest the curve is on the whole in agreement with the tolerance 


curve of normal individuals. 

Neither the age of the child nor the type, degree and age of the 
obesity influence the degree of the tolerance in the present obesity 
material. There is, on the other hand, here as well as in normal 
adults a correlation between the carbohydrate consumption and 


the glucose tolerance. 
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CHAPTER VII. 


Sella turcica. 


Normal material for the profile surface of sella turcica on the 
roentgenogram. 


As the normal values of the literature for the profile surface 
of sella turcica on the roentgenogram are extremely variable 
(fig. 13) and as the limit values are not statistically computed, 
an own normal material was collected. 


Material and methodics. 


The sella turcica surface was determined according to the 
method of Haas (cf. p. 29) on 736 roentgenograms of cases with 
concussion of the brain or with fractures of the bones of the skull 
in the ages 0 to 30 years from Kronprinsessan Lovisa’s Children’s 
Hospital and the Serafimer Hospital. Consideration was taken to 
the median sella profile according to BokELMANN. The x-ray 
technic was identical in both hospitals. The distance focus-film 
varied between 60 and 70 cm, this having an influence of 2 to 3 % 
in the size of the roentgen picture. In a sella turcica with a 60 mm? 
surface this makes a difference of 1.2 to 1.8 mm?. This is trivial 
as the normal distribution is 20 to 30 times greater. 

On determination of the author’s error of method with the sur- 
face-computing method of Haas a variation coefficient of 0.71 
0.82 % was obtained. 


Results. 

The values of the author’s normal material are seen in tables 
11 and 12 and in figs. 13 and 14. The values have a normal distri- 
bution (fig. 16 A) and are similar for both sexes. Successive means 
have been computed for the border values M + 2a and M + 2.50. 


6—705827 


Surfoce of sella turcica in 


r) 4 8 12 16 20 24 28 32 
Age in years 


Fig. 13. Normal values of the profile surface of sella turcica on the roentgeno 
gram according to the literature and the author’s investigation. 


The author (736 cases). 


e Haas (186 cases). and 
Kovacs (650 cases). 
——x- Sartorius (100 cases). 

Steiert (165 cases), 
A—A Wieser (1 451 cases). 


Fig. 13 shows that the results are in fairly good agreement with 
the previously reported values of Haas. 

The sella surface (contour of bone) very rapidly increases in 
size during the first 12 months of life. The mean value is at 0—° 
months 12.0 mm?, at 3—6 months 21.2 mm?, at 6—9 months 
22.6 mm? and at 9 months — 1 year 28.5 mm*. The rapid increase 
of the roentgenologic sella surface, i. e. the surface outlined by the 
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Table 11. Normal values for the profile surface of sella turcica on the x-ray 
from 0—30 years, inclusive. Biennial groups. 


Age No. of Mean Successive Successive 
oa ‘cases | Value | M+ means of | means of 
grou} ases | (M) M+t2oe|M+2.50 


0—1 21.7 « 

1—2 38.0 5. 53. 
3—4 5¢ 47.9 56. 
5—6 54 62.5 


-4 
58.5 5. 8.5 48.2 68.: 
9 4 


9—10 5 | 60. | § 72. 
11—12 61.§ 74.9 48.5 
13—14 é 68. 86. 
15—16 46 40% 100.6 
17—18 84.5 107.§ 
19—20 45 | 86. 114.4 
| 85.3 114.1 
86.: 114.9 
87.: 112.9 
85. 109.7 
87. — 


+ 2o includes 95.5 % of the material. 
+ 2.506 includes 98.8 % of the material. 


bone, during this period of life is associated with the ossification 
of Dorsum sellae, incomplete at birth but progressing successively 
during the first year of life. As the variation in the size of the sella 
surface in the group 0—1 year is considerable the assessment of the 
size of the sella surface can not be done with much certainty until 
after the age of 1. 

It appears from fig. 14 that the curve of the mean values does not 
show any difference between boys and girls up to the age of about 8. 
At this age the sella surface of the girls commences to increase in 
size more rapidly than that of the boys. This is coincident with 
the time for the onset of prepuberty in the girls. A couple of years 
later the sella turcica of the boys also begins to increase more rapidly, 
in correspondence with the later onset of their prepuberty. Here- 
after the two curves follow each other, the sella surface of the girls 
all the time being 3—7 mm? greater than that of the boys. In the 
age-group 20—30 years the difference between the curves appears 
to be 7—9 mm?. 

The limits of the distribution in the author’s material are up 
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Fig. 13. Normal values of the profile surface of sella turcica on the roentgeno 
gram according to the literature and the author’s investigation. 


—— The author (736 cases). 
e Haas (186 cases). ee 
Kovacs (650 cases). 
Sartorius (100 cases). 
Steiert (165 cases), 
\ Wieser (1 451 cases). 


Fig. 13 shows that the results are in fairly good agreement with 
the previously reported values of Haas. 

The sella surface (contour of bone) very rapidly increases in 
size during the first 12 months of life. The mean value is at 0—°} 
months 12.0 mm?, at 3—6 months 21.2 mm?, at 6—9 months 
22.6 mm? and at 9 months — 1 year 28.5 mm*. The rapid increase 
of the roentgenologic sella surface, i. e. the surface outlined by the 
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Table 11. Normal values for the profile surface of sella turcica on the x-ray 
from 0—30 years, inclusive. Biennial groups. 


| 


Age No. of Mean | Successive Successive 
value means of means of 
| 

18 | 21.7 | 15.5 | 52.7 —9.3 - | 
1—2 61 38.0 | 5.7 | 49.4 26.6 53.1 27.1 56.4 23.8 
3—4 59 | 17.9 | 4.6 | 57.1 38.7] 56.4 36.3 | 58.9 33.8 
5—6 52 54.4 | 4.7 | 63.8 45.0 | 62.8 43.8 | 65.2 41.4 
7—8 51 58.5 | 5.0 | 68.5 48.5 68.5 47.0 | 71.3 44.3 
9—10 58 60.2 | 6.3 | 72.8 47.6] 72.0 48.3 | 75.0 45.3 
11—12 45 61.9 6.5 | 74.9 48.9 77.9 48.4 | 81.6 44.6 
13—14 40 68.7 9.9 88.5 48.9 | 86.7 50.8 | 91.2 46.3 
15—16 46 | 75.5 | 10.6 | 96.7 54.3 | 100.6 51.9 | 106.7 45.7 
17—18 42 | 84.2 16.1 116.4 52.0 | 107.9 55.7 | 114.5 49.2 
19—20 45 | 86.1 12.7 111.5 60.7 | 114.4 56.1 | 121.7 48.8 
21—22 47 | 85.3 | 15.0 | 115.3 55.3 | 114.1 57.8 | 121.2 50.7 
23—24 12 86.5 14.5 | 115.5 57.5 | 114.9 57.9 | 122.0 50.7 
25—26 13 87.4 13.2 | 113.8 61.0 | 112.9 50.6 | 119.5 593.1 
27—28 15 85.1 12.2 | 109.5 60.7 | 109.7 63.8 | 115.4 58.1 
29—30 42 87.8 | 8.9 | 105.6 70.0 — 


M + 20 includes 95.5 % of the material. 
VM + 2.56 includes 98.8 °% of the material. 


bone, during this period of life is associated with the ossification 
of Dorsum sellae, incomplete at birth but progressing successively 
during the first year of life. As the variation in the size of the sella 
surface in the group 0—1 year is considerable the assessment of the 
size of the sella surface can not be done with much certainty until 
after the age of 1. 

It appears from fig. 14 that the curve of the mean values does not 
show any difference between boys and girls up to the age of about 8. 
At this age the sella surface of the girls commences to increase in 
size more rapidly than that of the boys. This is coincident with 
the time for the onset of prepuberty in the girls. A couple of years 
later the sella turcica of the boys also begins to increase more rapidly, 
in correspondence with the later onset of their prepuberty. Here- 
after the two curves follow each other, the sella surface of the girls 
all the time being 3—-7 mm? greater than that of the boys. In the 
age-group 20—30 years the difference between the curves appears 
to be 7—9 mm?. 

The limits of the distribution in the author’s material are up 
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Fig. 14. Normal mean values of the profile surface of sella turcica on the roent 
genogram for boys and girls, and the border-lines M + 20. 


The diagram shows no difference between boys and girls up to the age of approx 
8. After that age the mean values of the girls are greater than those of the boys 
There is the same relation in adults. 


to the age of 16 in fairly good agreement with the limit values 
of the literature. After this the limits are wider in the material 
of the author. 


Summary of the normal material for the profile surface of sella turcica 
on the roentgenogram. 


A normal material of the profile surface of sella turcica on the 
roentgenogram according to the method of Haas is described. 
Due to the wide normal variation in the group 0—1 year it is 
well-advised not to assess the profile surface of sella turcica on the 
roentgenogram until after the age of 1 year. The mean values of 
the size of sella turcica during growth do not show any differences 
between boys and girls up to the age of about 8. In girls over 8 
years the sella values are 3—7 mm? greater than in boys of com- 
parable ages. Also in adults in the ages 20—30 years the females 
seem to have values 7—9 mm? greater than the males. 
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Table 12, Normal values for the profile surface of sella turcica on the x-ray 
for males and females from 1—30 years, inclusive. Triennial groups. 


Mean | | | Sussessive 

(M) M 20 
Males 

1—3 55 40.0 6.1 52.2 27.8 _ — 

4—6 55 | (529 5.5 63.9 41.9 | 62.0 39.8 

7—9 58 99.4 5.1 69.6 49.2 69.2 46.4 
10—12 58 60.8 | 6.5 73.8 47.8 75.7 48.5 
13—15 39 68.0 | 9.8 87.6 48.4 87.5 48.2 
16—18 36 79.1 | 15.2 109.5 48.7 102.2 51.9 
19—21 46 83.1 12.9 | 108.9 57.3 109.7 54.7 
22—24 47 83.7 | 13.5 110.7 56.7 108.4 57.9 
25—27 41 82.7 | 11.4 105.5 59.9 107.7 61.4 
28—30 48 86.9 | 9.8 106.5 67.3 — 
Females 

1—3 34 40.1 | 6.8 53.7 26.5 | - 

4— 6 28 53.5 | 5.8 65.1 41.9 62.0 36.6 

7—0 22 58.2 6.3 70.8 45.6 | 69.8 45.1 
10—12 16 63.3 6.7 76.7 49.9 | 80.7 50.8 
13—15 23 | 74.7 | 9.1 92.9 56.5 | 97.8 55.1 
16—18 300 | 84.7 14.0 112.7 56.7 | 107.9 58.7 
19—21 21 | 90.7 13.3 117.3 64.1 117.1 60.4 
22—24 20 92.7 15.4 123.5 61.9 | 119.7 63.3 
25—27 25 | 91.2 | 13.7 118.6 63.8 | 118.4 64.0 
28—30 16 89.4 | 11.2 111.8 67.0 | — — 


Investigation on the relationship hypophysis-sella turcica 
in children. 


In the growing child there is a successive increment of the hypo- 
physis as well as of the sella turcica and the growth curves follow 
each other. In order to ascertain if there in children is a correlation 
between the profile surface of the sella turcica on the roentgenogram 
and the correspondent hypophysis an investigation on necropsy 
material has been carried out. 


Material and methodics. 

The material comprises 27 cases in ages 1 to 16 years. The causes 
of death have been various. Such cases have not been included 
in which a prolonged rise of intercranial pressure, hypophyseal 
diseases or endocrine disturbances have been present. 
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In order to x-ray the sella turcica the bone around this has been 
excised whereby the hypophysis has been allowed to remain in 
the specimen. This has then been mounted in a stand after which 
the sella has been x-rayed. The relation focus-film has corresponde:| 
exactly to the position of the sella at the skull x-rays in vivo. Th 
hypophysis has been prepared free and has been weighed suspended 
in a sensitive analysis balance. In order to determine the volum: 
the hypophysis, still suspended in the balance, has been emerged 
in petroleum ether (sp. gr. 0.623). The weight of the fluid displaced 
has been determined and through this the bulk of the hypophysis 
has been computed. The volume figure in mm® obtained has been 
compared to the correspondent sella surface computed according 
to the method of Haas (cf. p. 29). 


Results. 


The relationship between the surface of sella turcica and the cor- 
respondent hypophysis volume of these 27 cases appears from 
fig. 15 A. If the logarithm values for the volume of the hypophysis 
are calculated, a linear relation to the surface of sella turcica is 
obtained (fig. 15 B). 

The regression equation is: 

y = 0.012 2 + 1.61; 


where y = the volume of the hypophysis in log mm® and x = the 


profile surface of sella turcica in mm?. The regression coefficient 
= 0.012 + 0.001 and the correlation: coefficient = 0.92 + 0.003. 
It clearly appears from the diagram that the volume of the 


hypophysis and the profile surface of sella turcica on the roent- 
genogram in regard to the lower values are in good agreement, 
which was to be expected a priori. In the higher values of the 
sella turcica surface the values of the correspondent hypophysis 
clearly show a greater dispersion, but the number of cases is too 
limited to allow of any definite conclusions. It is the intention 
of the author to continue this investigation in order to throw 
further light on these conditions. 


| 

W 
\ 
S 
{ 
il 
\ 
| 


N 


Hypophys. mm 


Hypophys. log mm3 


40 50 60 70 80 40 50 60 
Sella turcica 


70 | 
Sella turcico mm2 | 


Fig. 15. Relationship in 27 cases between profile surface of sella turcica on the 
roentgenogram and the volume of the correspondent hypophysis. 


The regression equation is: 
y = 0.0122 + 1.61; 


where y = the volume of the hypophysis in log mm?’ and x 


the profile sur- 
face of sella turcica in mm?. The correl. coeff. = 0.92 


-+- 0.003, 


Small sella values have correspondently small hypophyses while greater sella 
values are corresponded by more varying values for the hypophyses. 


Summary of the relationship hypophysis-sella turcica in children. 


The relationship between the roentgenological surface of sella 
turcica and the correspondent hypophysis volume in children is 
in good agreement in regard to the lower values of sella turcica, 


while there seems to be a greater dispersion in regard to the higher 
values. 


Sella turcica in obesity. 


Material and methodics. 


The obesity material on which the size of the sella turcica has 
been determined includes 350 obese children (170 boys and 180 
girls). The sella values for children under 1 year have not been 
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included owing to the unreliability of the normal values of tly 
sellas in age group 0—1 year (cf. p. 80). 

On the basis of the age at the onset of obesity (fig. 2 p. 49) the mat 
rial has been divided into two groups. Cases which have becom 
obese at 0—5 years have been referred to one group and cases whic! 
have become obese at = 6 years to another. Those cases in which 
the child according to reports has become obese immediately 
subsequent to a disease have been treated further. The initiating 
diseases reported have been extremely varying (cf. p. 52). 

The procedure in determination of the surface has been thy 
same as that followed in the determination of the normal materia! 
As basis for the comparison the normal values of boys and girls 
divided into triennial groups have been used (table 12). The devia- 
tion of the sella size of the obese children from the normal mean 
value in different ages and sexes has been expressed by the distri- 
bution of the cases in different classes with the limits: norma! 
mean value M), and M + 3o (ef. fig. 16) 
Successive means have been used for these limit values. 


Results. 


As a sex-linked difference is not present the sella turcica values 
of the boys and the girls have been combined. In fig. 16 is shown 
the distribution of the sella turcica values of the normal and ol 
the obese children. 

The distribution of the sella turcica values of 22 children with 
diffuse obesity of Type BI (cf. p. 43), in which the obesity has 
debuted prior to the age of 6, is seen in fig. 16 C. The diagram shows 
that all but 2 of the sella values fall below the mean value of the 
normal material and strikingly many below the border-line M — 2 o. 
In fig. 16 D is seen the distribution of the sella values in 31 cases 
of obesity of Type B I in which the onset of obesity occurred afte: 
the age of 6. The values here are assembled around the normal 
mean value with a scatter which mainly falls above the line, although 
also below. The dispersion is greater than that of the normal 
material. 

The sella values in diffuse obesity Type B II (246 cases) show the 
same distribution irrespective of age at the onset of obesity (fig. 
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Fig. 16. Percentual deviation of the profile surface of sella turcica on the roent- 


genogram in normal children and in 


n = number of cases. 


different types of obesity in children. 


M and gotted line = mean of normal case material. 


Classlimit = standard deviation (c) of the different age groups (cf. tab. 12 p. 83) 


in the normal case material. 
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16 E, F). Here also the majority of the values are grouped around 
the normal mean value. The dispersion towards pathologically 
low and high values, respectively, is striking. 

Cases with gigantism (14 cases) and dwarfism (6 cases) show a 
distribution of sella values in which the former have a trend to- 
wards high values and the latter a trend towards low values, but 
the number of cases is too limited to allow of a definite judgement. 
The majority of the values fall within the limits of the normal 
variations. The trend in both groups towards a divergent distri- 
bution may be explained by the different bodily proportions of 
these cases of the same chronologic age. 

In 39 cases of Fréhlich-like obesity, Type C, the sella distribution 
shows that many values are low but that there also is an occurrence 
of high values. The dispersion is greater than normal (fig. 16 G). 
The classical picture of a large sella with a widened sella entrance 
was not found in any instance. 

Ten cases of cerebral obesity show a sella distribution (fig. 16 H) 
which corresponds to that of the normal material. Another 2 cases of 
cerebral obesity with the presence of birth trauma with imbecility 
show extremely low sella values. This is probably explained by the 
physical and mental retardation of growth caused by the brain lesion. 

In 31 out of the above 350 cases of obesity the adiposity according 
to reports has debuted in immediate connection with a diseas« 
(‘‘non-cerebral’’). These cases show an accumulation of the majority 
of the sella values clearly below the mean values of the normal 
material (fig. 16 B). The occurrence of low sella values thus seems to 
be characteristic for these cases. 

Especially apparent from the above diagram on the size of the 
sella turcica in obesity in children is the common occurrence of as 
well large as small sellas. The wide dispersion of the cases outside 
the limit values of the normal material suggests the possibility 
that some of the types of obesity (Type B I, B II and C, ef. p. 43) 
are not homogeneous but that they consist of at least 2 groups, 
ach with its own mean around which the scatter is distributed. 
Factors of importance in all of the cases are, apparently, the occur- 
rence of a disease prior to the onset of obesity and, in cases ol 
Type B I, the age at the onset of obesity. 
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As appears from fig. 15 (cf. p. 85) small sellas seem to have corres- 
pondently small hypophyses. In these cases the possibility of an 
association between obesity and an insufficient hypophyseal func- 
tion is conceivable. 


Summary of sella turcica in obesity in children. 


The profile surface of sella turcica on the roentgenogram in 
obesity in children shows on comparison with the author’s normal 
material certain characteristic traits. Cases of all types of obesity 
which according to reports have debuted in association with disease 
as well as those cases of diffuse obesity with 0 to 1 obese individual 
in the family (Type B I), in which the obesity has debuted prior 
to the age of 6, show a distinct skewness in the size of the sella 
surface towards low values. The remainder of the cases of diffuse 
obesity show mean values correspondent to the normal, but with 
a dispersion which markedly exceeds the normal distribution. The 
Fréhlich-like cases show an accumulation of the sella values below 
the normal mean value, but here also there is a distribution with 
far too great a dispersion. Cases of cerebral obesity show sella values 
which lie close to the normal mean value, but the number of cases 
is too small to allow of a definite opinion. 
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CHAPTER VIII. 
Skeletal development. 


Material and methodics. 


In 283 cases (124 boys and 159 girls) of the present obesity 
material 301 determinations of the skeletal age were done (132 in 
boys and 169 in girls). The normal standards for boys and girls of 
Lurie, Levy & Lurie (1943) were used. The determinations of the ske- 
letal age and the height age were done within a range of 6 months. 

Those cases whose height fell below the lowest values of Broman, 
Dahlberg & Lichtenstein’s height tables (15 cases) were not included, 
as the height age of these cases could not be determined. Those 
cases also were excluded, in which the height age according to the 
tables indicated the age of > 20 (6 cases), their condition no longer 
being comparable with that of a growing individual. 

In 60 per cent of the cases the assessment of the skeletal age 
was determined by the development of three bodily regions (hand- 
foot-cubitus), in 23 per cent from two (hand-elbow or hand-foot) 
and in 17 per cent from one region only (hand). Occasional cases 
in which only the hand was x-rayed were excluded, as either the 
highest or the lowest border value for the skeletal age could not 
be determined. 

Untreated and treated cases as well as various types of obesity 
dealt with separately. 

Results. 


Untreated cases of diffuse obesity, Type B (cf. p. 43), show for 
both sexes a skeletal age which clearly exceeds the chronologic 
age (254 determinations). The result is illustrated by fig. 17. 
There is no difference between obesity of Types B I and B II. 

On comparison between the skeletal age and the height age 
(= the age of the average child at the bodily height in question) 


Chronologic age in years 


Fig. 17. Skeletal age versus chronologic age of untreated boys and girls with 
diffuse non-characteristic obesity. 
The skeletal age is in advance of the chronologic age. 


a very good agreement was obtained (fig. 18). The values fall within 
the range of variations indicated in the Lurie-standards (approx. 
+2 years). There is no sex difference nor difference between 
obesity of Types BI and BII. 

Untreated children with diffuse non-characteristic obesity (Type 
B) thus show a skeletal age which, with a variation of + 2 years 
(= standard variation) is in agreement with the height age. 

Those cases of obesity Type B, which correspond to giants (11 
determinations) exhibit throughout a retarded skeletal age in 
relation to the height age (2 cases > 2 years in retard of the height 
age); the cases corresponding to dwarfs (4 determinations) show 
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Fig. 18. Skeletal age versus height age of untreated boys and girls with diffus« 
non-characteristic obesity. 


There is good agreement between skeletal age and height age. 


an accelerated skeletal age (2 cases > 2 years in advance of the 
height age). This seems to indicate that skeletal development 
does not catch up with the rapid increase of height of the giants, 
while it in dwarfs on the contrary is in advance of their slower 
development. This circumstance should be considered in every 
case of abnormal bodily stature and should not allow of a premature 
opinion of a pathologically retarded or advanced skeletal develop- 
ment. 

The skeletal development of the Frdéhlich-like cases (Type C, 
20 determinations) shows the same relation to the height age as 
that of the Type B cases of obesity. 
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In the pluriglandular group (Type D) 1 case has a normal skeletal 
age value. 

The cases of cerebral obesity (Type E) have in 8 out of 10 deter- 
minations a skeletal age which is in very close agreement with the 
height age (+ O—1 year). 

In 16 cases treatment with thyroid hormone has been pursued for 
1 year or more. The treatment has been done unremittingly but 
the dosage has varied[Tabl. Thyreototal medium or forte ‘Astra’ 
(= 0.18 and 0.54 mg org. iodine per tablet, respectively) 1 tablet 
2 or 3 times daily]. The skeletal age in these cases shows the same 
distribution as that described above in untreated cases of obesity. 
The varying periods of time during which the treatment has been 
given do not seem to bring about changes in any definite direction. 

Thus, the thyroid treatment of obese children in this material 
does not seem to influence the skeletal development in relation to the 
height age. In the presence of a hypothyroidism one would on the 
thyroid treatment of these cases expect an effect on the skeletal 
development. 


Summary of the skeletal development. 


The skeletal age (bone maturation) in obese children is in close 
agreement with the height age (+ 2 years). In comparison with 
the chronologic age the skeletal age shows a marked acceleration, 
a circumstance which corresponds to the average excessive height 
of the obese children. The skeletal development of obese children 
ought therefore always to be assessed in relation to the height age. 

With a few exceptions, the various types of obesity show, when 


compared with the height age, accordant results. Giants and 


dwarfs inasmuch as can be concluded from the few cases of the 
author, have a definite tendency towards a retarded skeletal 
development in the case of the former, with an accelerated develop- 
ment in the case of the latter. The skeletal development and the 
height development are in these cases obviously not parallel. 
This circumstance should be taken into consideration in cases of 
children with such abnormal bodily heights. 

Treatment with thyroid hormone does in these cases not give 
any demonstrable changes of the skeletal development. 


CHAPTER IX. 


Prognosis. 


The obesity material in the present investigation has in 328 
vases been followed-up. As the treatment of the obesity in thes 
children after hospitalization as a rule only has been carried ont 
one or two months the majority of the cases may be considered 
as untreated at the reinvestigation. 

The result of the follow-up investigation of the various types 
of obesity is described below. 


Infantile obesity (Type A). 


Of the 27 cases of infantile obesity (Type A) in the present 
obesity series 24 cases (17 boys and 7 girls) have been re- 
investigated. They were all untreated. One-half of the reinves- 
tigated children belonged to obesity Type A I and ther emainder 
to Type A II (cf. table 3 p. 42). The age at follow-up inves- 
tigation has ranged from 1%/;, years to 13 years, the mean 
being 6°%/,. years. During the first 5—6 years of this period the 
normal Rohrer-index values decrease rapidly. The Rohrer-index 
values of the obese children at reinvestigation are therefore nol 
directly comparable to each other. The deviation of the values 
from those normal for comparable ages has therefore been expressed 
in multiples of the normal distribution (o), which has transferred 
the values to largely comparable magnitudes. 

Only 3 of the values expressed in this manner surpassed the 
limits + 3o and all of these belonged to obesity Type A I], i. e. 
with > 1 obese individual in the family. The remainder, especially 
cases of Type A I, were usually assembled within the limits + 26 
from the normal mean value. The means of the deviations show for 
both sexes a difference between cases of Type A I and Type A II. 
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Cases of the latter type (A II) show the greatest deviation from the 
normal (boys + 1.16 and girls + 2.960), while cases of the former 
type (AI) have the smallest deviation (boys + 0.40 and girls 

0.3 ¢). The number of cases, however, is too limited to make the 
difference between the types statistically significant. The result, 
however, suggests that cases of Type A II during growth more 
commonly become more obese than do cases of Type A I. 

At the reinvestigation 10 out of 11 cases of Type AI, where 
the reports with regard to the family history were adequate (cf. p. 
12) and only 6 out of 12 cases of Type A II had been interpreted as 
‘non-obese’. This is in agreement with the facts related above. 

Cases of infantile obesity should thus generally be interpreted as 
physiological extremes in which the obesity usually regresses during 
growth, 

The poorer prognosis indicated for obesity cases Type A II 
(> 1 obese individual in the family) is in correlation with the 
result previously obtained on analysis of the obesity cases Types 
B I and B II (cf. p. 50). Type B II (> 1 obese individual in the fa- 
mily) showed, namely, on comparison with Type B I a greater fre- 
quency of early debuting obesity. These early debuting B II-cases 
are thus prolonged A II-cases, while cases of Type BI usually are 
not obese already in infancy. 

In cases of obesity in ages 0—2 years — if it from these few cases 
of infantile obesity be permissible to draw any conclusions -- the 
number of cases of obesity in the family thus affords a certain amount 
of guidance in the judgement of the child’s further bodily development. 


Diffuse non-characteristic obesity (Type B) and Frohlich-like obesity 
(Type C). 


The greatest portion of the present obesity material comprises 
children with obesity of Type B (diffuse obesity) and Type C 
(Frohlich-like obesity). Here as well as in previous sections the 
cases in these groups will be combined when it is established that 
there is no difference between the groups at follow-up investigation. 

As appears from fig. 3 (cf. p. 54) the obese children in this mate- 
rial usually are taller than normal children of comparable ages. 
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Table 13. Mean deviation from normal stature at hospitalization and at 

follow-up investigation in obese boys and girls. The table includes only thos 

patients which at follow-up investigation were = 20 years. Broman, Dah! 
berg & Lichtenstein’s height tables for normal children have been used. 


Hospitalization Followed-up at age > 20 

Group Deviation from Deviation from 
n height standard n normal height at 

in cm age 20 in cm 


Obese boys 


I 25 + 4.7 14 L 1.5 
12 5.8 23 aed 
Obese girls 
I | 20 L 5.4 | 10 1.7 
II | 11 5.6 | 21 5.5 


n number of cases. 

Group I cases taller than the values of the height standard for comparab! 
ages. 

Group II=cases shorter than the values of the height standard for comparab 
ages. 


Between different types of obesity there is no difference in height 
It is of interest to see the development of sfature of these obes: 
children in adulthood. 

68 cases of Type B and Type C were at follow-up investigation 

> 20 years of age. The cases were divided into 2 groups according 
to the height at hospitalization. Cases taller than normal for th: 
age according to Broman, Dahlberg & Lichtenstein’s height tables 
were referred to one group and cases shorter than the normal to 
another. The deviations from the respective normal heights wer 
determined and the means of the deviations were determined 
for the two groups. Analogous groupings and determinations wer 
done at the follow-up investigation. 

In the results there was no difference between boys and girls, 
between different types of obesity or between treated and untreated 
cases. In table 13 are set forth the combined values. It hereby 
appears that ?/, of the cases at hospitalization were taller than the 
normal average, while !/, were shorter than the normal. At follow-up 
investigation in adulthood (= 20 years) the conditions are reversed 
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Hlere 1/, of the cases are taller and 2/,; of the cases are shorter than 

the average adult (= 20 years) height according to the normal 
standards. This is in agreement with SHuTTLEWorTH’s, and others | 
reports (cf. p. 18) that children with an early puberal acceleration ( 
of growth attain a lesser absolute height than do cases with a later 

acceleration of growth. As the obese children throughout show 

an earlier average development than normal children (cf. Chapter 

I\) the obese children are best in correspondence with SHUTTLE- 

WORTH’S cases with an early bodily development. Children which 

at hospitalization were very tall, giants inclusive, and children 

which were very short, dwarfs inclusive, do, however, as adults 

appear to remain taller and shorter, respectively, than the normal 

average. 

78 boys and 75 girls of the reinvestigated untreated cases of obesity 
Type B and Type C were at hospitalization 7-13 years of age. 
These cases were according to the age at the follow-up investiga- 
tion divided into 3 groups, one group including ages 13—16 years 
(56 cases), one group including ages 16—20 years (44 cases) and one 
group including ages = 20 years (53 cases). The ages in the => 20 
years group ranged from 20—35 years with an average age of 
241°), years for the males, of 24 7/;, years for the females and with 
24 8/,. years for the entire group. The mean Rohrer-index values 
have been computed for the cases in these different groups and 
are recorded in fig. 19 A—-B. No significant difference was demon- 
strable between the values of cases of obesity Type B or its sub- 
divisions B I and B II, and Type C, wherefore the combined result 
is reported. 

In fig. 19 have also been set forth the normal values for Rohrer’s 
index in different ages according to Broman, Dahlberg & Lich- 
tenstein’s Rohrer-index table. This is valid for children and ado- 
loscents up to age 19. For the evaluation of the Rohrer-index 
values of the patients = 20 years at the follow-up investigation 
it is of essential importance to know the normal Rohrer-index 
value for comparable ages. As far as can be ascertained normal 
values have not as yet been published. By obtaining the Rohrer- 
index values of the material of normal-weight children’s parents, 
collected for the investigation of heredity (cf. p. 45) and distributing 


Index 
| A.Obese boys 20+ 8.0bese girls 


m=75 3 


n=78 
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200 C.More obese boys 200+ D. More obese girls / 
n=36 n=40 
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Fig. 19. 
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Table 14. Rohrer’s index for normal children’s parents in various ages. 


humber of cases. 
= standard deviation. 
e (M) = mean +. standard error of the mean. 


in various age groups, a certain conception is obtained, 
despite the shortcomings of the material, with regards to the normal 
Kohrer-index values in adulthood. The result is seen in table 14. 
It appears that the values in ages 20—30 are too few in numbers 
to be representative and that not until the age of 31—35 and above 


this are the values statistically dependable. 

In fig. 19 the normal Rohrer-index values for ages above 19 
have been demarcated by a line which connects the Rohrer-index 
values for the 19-year-olds according to Broman, Dahlberg & Lich- 
tenstein’s normal standards with those of the 35-year-olds according 
to table 14. It should be pointed out that this line merely indicates 
the approximate size of the normal Rohrer-index values in ages 


ig. 19. A—B: Average Rohrer’s index for untreated obese boys and girls, 
-13 at hospitalization, which have been reinvestigated at ages 13—16, 
16—20, or => 20. 


C—F: The same material as in A—B divided into a more obese and a less obese 
group with the median of the Rohrer-index values at hospitalization as limit 
(+ 3.5¢ according to Broman, Dahlberg & Lichtenstein’s Rohrer-index table). 


Normal curve (M) for Rohrer’s index acc. to Broman, Dahlberg & 
Lichtenstein’s Rohrer-index table and acc. to table 14. 

M + 36 = mean + 3 times the standard deviation. 

Mean Rohrer-index value for obese boys and girls in age groups 7—13, 
13—16, 16—-20 and => 20. The numerals indicate the number of 
observations. 


\ge vr |— — 
n M + €(M) n M e(M) 
21—25 0 0 | 
26—30 5 1.20 -7 | 1.42 
31—35 15 0.16 1.37 0.04 37 0.19 1.37 + 0.03 
36—40 64 0.14 1.36 + 0.02 73 0.22 1.48 + 0.03 
11—45 64 0.21 1.37 0.03 68 0.22 1.50 + 0.03 
16—50 54 0.18 1.45 0.03 39 0.20 1.54 0.03 
51—55 23 0.11 1.45 + 0.02 13 0.20 1.47 + 0.06 
56—60 6 1.43 2 1.22 
60 8 | 1.42 0 
n 
4 
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20—-30, as exact values are lacking with regard to this period o 
life. There would not, however, seem to be any great deviation 
from the values indicated here, as calculations according to th 
normal-weight tables of insurance companies (i. e. ““Hafnias tavle’’) 
on the whole give similar values. 

It is in fig. 19 A seen.how the average Rohrer-index values fo: 
the obese boys in the age groups 13—16 and 16—20 decreas: 
successively, again increasing in age group = 20. The degree o| 
increase is largely the same as the normal increase of the Rohre: 
index value for comparable ages. The absolute figures for th 
average Rohrer-index values, however, are throughout conside: 
ably higher than the normal. In fig. 19 B are shown the correspon 
dent average values for the obese girls. There is here a decrease o 
the index value only in age group 13—16, and thereafter a successiv: 
increase in age groups 16—20 and = 20. The increase of the inde» 
value in age group ] 20 is considerably greater than that which 
normally occurs. The absolute figure for Rohrer’s index is in this 
group likewise considerably higher than the normal and higher than 
in the boys. The value is in approximate correspondence with 

_ the upper limit of the normal (+ 3 0). 

( ~ The obesity in childhood thus after a marked reduction during and 

) following puberty seems to increase anew and frequently again attain 

a greater or lesser development. The prognosis in adulthood fo: 
untreated cases of obesity thus is rather variable and for the obesi 
girls considerably poorer than for the obese boys. 

t If the obesity material included in fig. 19 A—-B is divided into 
a more obese and a less obese group with the median of the Rohrer’s 
index at hospitalization as limit, and the mean Kohrer-index 
values are calculated for the same age groups as for the entire 
material fig. 19 C-—-F is obtained. Although the number of cases 
in each age group due to the subdivision is rather small, the results 
on the whole show the same trend as do the both groups combined 
(fig. 19 A——-B). There seems to be, however, a definite difference 
between the absolute figures for Rohrer’s index, i. e. for the degre: 
of obesity. The children belonging to the more obese group are al 
age => 20 still on the average more obese than are the children of 
the less obese group, the females exhibiting the greatest degree 
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of obesity. The children in the less obese group thus more commonly 
appear to have a better prognosis in adulthood. The boys in this 
group have a nearly normal Rohrer-index value, while the values 
of the girls are somewhat higher. 

Those children who at ages 7-138 are less obese thus at = age 20 
more frequently seem to have a better prognosis than do the more 2 
obese children and the less obese boys seem to have the best outlook. 

The material, however, is too limited to allow of a definite 
vpinion of the prognosis in adulthood for various types of obesity 
(BI, BIL and C, cf. p. 43). In a larger material, however, there 
would probably appear a difference between Type BI and Type 
B II (diffuse obesity with 0—1 and > 1 obese individual in the 
family, respectively), owing to the difference in the degree of adipo- 


sity in these two types of obesity (cf. p. 55). Cases with obesity 


Type B I belonged in about 70 % to the less obese group of children, 
as against 47 % of the cases of Type B II. As was shown above, 
those children which at ages 7—13 are less obese have most fre- 
quently the best prognosis. Cases of Type B I should thus on the 
average have the best expectancies in adulthood. The number of 
cases of obesity in the family, which to some extent is an expression 
of the potency of the constitutional element, will probably theretore 
in a larger series of obesity in children be shown to be of importance 
for the prognosis in adulthood. This is also in agreement with the 
results of the investigation on heredity (cf. p. 46) which establishes 
that less obese children more commonly have less obese parents 
than do the more obese children. 

In table 15 are set forth the mean values of the Rohrer-index 
at hospitalization and at follow-up investigation for the age groups 
of obese children shown in fig. 19. Furthermore the consumption 
of food has been assessed according to the food habitus reported 
at follow-up examination and has been considered as belonging 
to either of the following groups: absence of, possible, or marked 
luxus consumption. The mean Rohrer-index values for cases 
belonging to these groups have been determined and the difference 
between the Rohrer-index at hospitalization and at the follow-up 
investigation has been determined. The cases were distributed 
about equally between the various degrees of luxus consumption. 
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Table 15. Rohrer’s index at hospitalization in ages 7—13 and at follow-u; 
investigation in ages 13—16, 16—20 and = 20, respectively, for untreate: 
cases of obesity in children, and also for different degrees of luxus consumptio: 
according to the food habitus at follow-up investigation. Also the differenc 
between the Rohrer-index value at hospitalization and at follow-up inves 
tigation of the various groups. 


Obese boys Obese girls 
| Rohrer-index Rohrer-index 
n | R : Diff. n Diff. 
hosp.-foll.-up | hosp.-foll.-up| 
7—13 years at hospitalization and 
13—-16 years at follow-up examination 
All cases...| 30 | 1.60—1.43 | 0.17 | 26 1.66—1.55 -O.11 
1.59—1.27 0.32 3 1.60—1.44 0.16 
Luxus} +... 9 1.61—-1.42 -0.19 13 1.65—1.49 0.16 
| 12 1.60-—1.56 0.04 10 1.68—1.65 0.03 
7—13 years at hospitalization and 
16—20 years at follow-up examination 
All cases...| 21 | 1.62—1.37 0.25 | 23 | 1.68—1.66 0.02 
| “ee 6 1.50—1.27 0.23 10 1.72—1.57 0.15 
Luxus; +..| 13 1.66—1.36 0.30 1.69—1.63 0.06 
| 2 1.74—1.73 0.01 9 1.63—1.77 0.14 
7—13 years at hospitalization and 
> 20 years at follow-up examination 
All cases...| 27 1.63—~1.53 -0.10 | 26 | 1.72—1.90 + 0.18 | 
| 1.59—1.39 6 1.78—1.53 0.25 
Luxus}+../ 12 1.63—1.50 | 0.13 6 1.36—1.71 + 0.15 | 
| +..| 11 1.66—1.63 0.03 | 14 1.78—2.14 + 0.36 


n = number of cases. 


Diff. = Difference between Rohrer’s index at hospitalization and at follow-up 
examination. 
~ = absence of luxus consumption. 
Luxus } + = possible luxus consumption. 
| + = marked luxus consumption. 


The change of the Rohrer-index values, i.e. of the degree of the 
obesity, from the time of the hospitalization to the time of the 
follow-up examination, in the various degrees of luxus consumption 
shows nearly the same trend throughout for the different age 
groups and for both sexes. Cases with absence of luxus consumption 
decrease markedly in weight, cases with possible luxus consumption 
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decrease less, and cases with a marked luxus consumption decrease \ 
the least, or even increase their obesity. Despite the small number ) 
of cases this shows the importance of the diet for the degree of obesity \ 
and illuminates the importance of a proper diet in obesity in children 

as well as in adults. = 

The Froéhlich-like cases (Type C) showed, as already mentioned, 
with regard to changes in the degree of the obesity apparently the 
same conditions during development as the large group of obese 
children. The typical fat distribution, however, seems to regress 
eradually or to attain a more diffuse distribution. It is in these 
untreated Froéhlich-like cases of interest to follow the develop- 
ment of the external genitals. This has already been done in the 
discussion of the puberal development of the obese children (cf. p. 
57). The investigation seemed to show that no difference between 
the large group of obese children (diffuse obesity) and the Frohlich- 
like.cases is demonstrable, and that, in the few cases of this series, 
at least no late development of puberty is established. This implies 
that the genital development even occurs probably somewhat 
earlier than in normal boys. Only in 1 case, a mentally retarded 
boy of 20 the genitals were not fully developed. All other cases 
older than 18 years showed a genital development which was 
entirely comparable with that of normal adults. 

It is of interest to see whether there is any correlation from the 
prognostic point of view when the material is divided into two 
groups according to the age at the onset of obesity. No difference 
can here be demonstrated between the groups regardless of whether - 
the limit for the onset of obesity is drawn at the age of 6 in both 
sexes, or at the age of 10 with regard to the boys and at the age of 
8 for the girls. The number of cases which have reached adulthood, 
however, is too limited to allow of a definite judgement. 

In Chapter VII was shown the common occurrence of very small 
as well as very large values for the profile surface of sella turcica 
on the roentgenogram. Whether the prognosis in adulthood is 
different in cases with different sella sizes can not be judged, as 
only 21 cases in which sella x-ray has been taken are = 20 years at 
the follow-up investigation. In these few cases, however, the size 
of the sella appears to be non-essential for the prognosis. 
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The material of the prognosis investigation comprises only 5:; 
individuals which at the follow-up investigation were = 
which is a relatively small group. A considerably larger numbx 
of cases is required in order to discuss with certainty the prognosi 
in different types of obesity. A renewed follow-up investigatio 
of the present obesity material in about 10 years would throy 
further light on these conditions and will, circumstances permitting 


> 20 years, 


be carried out. 
Pluriglandular obesity (Type D). 


Common to the 5 girls in this group is the occurrence of irregula 
menses, which also was the case at the time for the follow-u 
investigation at ages ranging from 18 to 32. One case later on ha 
regular menses subsequent to pregnancy. Another case show 
signs of virility with hirsute anomalies. Two of the cases show: 
signs of cerebral disturbance (retardation and epilepsy, and insanity, 
respectively). 

Out of these 5 cases 4 were treated with thyroid hormone ov: 


a period of several years and a couple of the cases have furthermo. 


been treated periodically with ovarial hormone. All of these cass 
are still, at the follow-up investigation, more obese than the norma! 
despite a treatment which at least in some of the cases has been 
energetically pursued. The number of cases, however, is too smal! 
to allow of any definite conclusions, but in 4 of the cases the obesit 
seems to be unusually resistant to therapeutic measures and thy 


prospects for the prognosis seem gloomy. 


Cerebral obesity (Type FE). 


Out of the 19 cases of cerebral obesity ?/, at hospitalization 
belonged to the more obese group of children. Out of these 19 cases 
14 have been followed-up, at ages ranging from 4 to 35 years, with 
an average of 16 8/,. years. Hereby the majority of the cases (6 
which at hospitalization were more obese and 3 which were less 
obese) have been more obese than the mean values for comparabk 
ages of more obese and of less obese children, respectively, of 
Type B and Type C (cf. fig. 19 p. 98). Two out of these 9 cases have 
received dietary and thyroid treatment with no appreciable effects. 
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Out of the 5 cases which at reinvestigation were thinner than the 
average for Type B and Type C no case showed a normal Rohrer- 
index, although 4 of these cases had been treated with diet and/or 
thyroid hormone during a prolonged period. 

[he cerebral cases of obesity seem, as far as can be concluded 
from these few cases, to have a poorer prognosis than the large 
group of obese children. Dietary and thyroid treatment during a 
prolonged period of time may possibly keep the obesity within 
moderate bounds. 


Summary of the prognosis in obesity in children. 


A follow-up investigation of the obesity material has been 
carried out in 328 cases. 

The reinvestigation showed that cases of infantile obesity (Type 
A) as a rule should be considered as physiological extremes, in 
which the obesity in the majority of the cases regresses during 
development. In cases where obesity is present in > 1 case in the 
family (Type A II) the obesity is during development more liable 
to persist than in cases in which there is only 0 —-1 case of obesity 
in the family (Type A I). 

The obese children with diffuse obesity (Type B) and Frohlich- 
like obesity (Type C) are in adulthood (= 20 years) shorter, on 
the average, than the average height of normal 20-year-olds, ac- 
cording to Broman, Dahlberg & Lichtenstein’s height tables. 
Children, which already during growth are very tall (giants) or 
very short (dwarfs) in adulthood also seem to be taller or shorter, 
respectively, than the average. 

The obesity in the untreated obese children of these types (Type 
3 and Type C) increases anew after a marked decrease during 
and after puberty, and frequently in adulthood again attains a 
greater or lesser development. The prognosis in adulthood thus 
is rather variable. Those girls which at hospitalization were 7 
13 years of age, and belonged to the more obese group appear to 
have the poorest prognosis and the less obese boys appear to 
have the best prognosis. No difference between the types is demon- 
strable but the number of cases in each group is too small. Judging 
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by the case distribution within obesity of Type B I and B II (0 
and > 1 obese person, respectively, in the family) with consider 


tion to the degree of obesity and also to the results of the heredit 


investigation, the knowledge of the number of cases of obesity 

the family should be of value in the evaluation of the prognos 
for the future development of the patient. Another factor of ii 
portance for the degree of overweight, regardless of the age of t! 
patient, is the food habitus, i. e. the degree of luxus consumptio 

The genital development of the Froéhlich-like children (Type | 
in puberty seems on the average to be similar to that of the lar 
group of obese children. 

Cases of pluriglandular obesity (Type D) and cerebral obesi! 
(Type E) are too few to allow of a definite judgement of t! 
prognosis. These cases, however, seem to be remarkably resista: 
to therapy. 
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CHAPTER X. 


Therapy. 


Material. 


[he present obesity material has been treated either with a 
partially restricted diet or with a diet of 1 000—1 200 calories, 
with thyroid hormone and in a few cases with hypophyseal hor- 
mones, sex hormones and chorionic gonadotropic hormone. The 
thyroid extract commonly used has been Thyreototal medium 
“Astra” (1 tablet 1—3 x daily) which contains 0.18 mg organic 
iodine per tablet. The treatment has as a rule been instituted on 
discharge from the hospital and supervision at the outpatient 
department has been arranged. The reduction of weight has not 
been allowed to take place too rapidly with the object, inter alia, 
of thereby perhaps obtaining a more permanent result. A reduction 
of weight of 0.5 kg per week has usually been sought. Commonly, 
however, the treatment was only pursued during some months, 
wherefore the effect of therapy in obesity in children can be dis- 
cussed but incompletely; nor has the author intended to discuss 
the question of therapy in further detail. In the present work will 
only briefly be described the experience gained by the study of 
the treated cases of obesity. 


Results. 


Those cases which during several years have been treated ac- 
cording to the program outlined above are too restricted in number 
and too irregularly treated and checked to allow of a more thorough 
analysis. 

By a comparison of the reduction of weight of the children 
treated during a short time a certain conception of the effect of the 
treatment may le obtained. Out of the 65 children in this group 
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Table 16. Effect of treatment of obese children expressed in overweight 
reduction in kg per month. 


Period of treatment Period of treatment 

= 6 months 6 months—1 year 

Overweight Overweigh 

No. of No. of 

reduct. in reduct. in 

kg/months kg/months 
Restricted diet......... 5 2.4 3 0.5 
Thyroid hormone....... 13 1.8 3 1.0 

Restricted diet + thyroid 

ee 33 2.1 8 0.8 


which belonged to the group diffuse obesity (Type B) and Frohlich 
like obesity (Type C) 78 % were treated S 6 months and the remair 
der between 6 months and 1 year. No differences could in this ma 
terial be shown between the sexes or the different types of obesity 
The combined results are shown in table 16. It appears from this 
as was to be expected, that the effect of the treatment was greates! 
during the first months of treatment. Furthermore, there does no! 
appear to be any significant difference between different methods 
of treatment: dietary treatment alone or hormonal treatment alon 
or combined dietary and hormonal treatment. The number o! 
cases, however, is too restricted to allow of a definite opinion with 
regard to the greater or lesser effectivity of the various methods 
of treatment. 

In several of the cases treated there are reports on weight and 
height after the termination of the treatment. Through thes« 
and through the values obtained at the follow-up investigation o! 
the author it clearly appears that the frequency of relapse is very 
great. An illustration of the effect of treatment and the tendency 
to relapse on the termination of treatment is seen in fig. 20. It also 
appears from individual cases that thyroid treatment alone at a 
continued abnormally great food consumption is incapable of pro- 
ducing more than a certain slowing of the increase of weight. 

During a short period 7 cases were treated exclusively with 
hypophyseal hormones, sex hormones or chorionic gonadotropic 
hormone. No definite effect on the obesity has been demonstrable 
in these cases. 
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lig. 20. Effect of treatment in Case No. 441. Treatment has consisted of restricted 
diet and Thyreototal medium ’’Astra’’, 0.18 mg org. iodine per tablet, 1 tablet 
2-1 times daily. The effect is depicted by changes in Rohrer’s index and in 
overweight expressed in kg. The height-weight tables of Broman, Dahlberg & 
Lichtenstein have been used. 


It can not here be stated which treatment is the most expedient 
and correct in the case of obese children. For this is required a 
homogeneously treated and strictly supervised material, in which 
the influence of a number of various factors (dietary habitus, degree 
of activity, mentality, etc.) are taken into consideration. A satis- 
factory result, however, seems to be dependent on a satisfactory 
cooperation between the child, the parents and the physician. 

The question in regard to the most expedient treatment of 
obesity in children is the object of an investigation by the author 
and will be discussed in a further publication. 
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Summary of therapy in obesity in children. 


The treatment of obese children has been carried out with di 
exclusively, thyroid treatment exclusively, or with combine 
dietary and thyroid treatment. The number of cases treated duri1 
a sufficiently long period of time is in the present material t 
restricted to allow of a definite opinion with regard to the great 
or lesser efficacy of the different methods of treatment. Therap 
seems, however, as was to be expected, to be most effective durin 
the first months of treatment. The frequency of relapse is very grea 
Treatment with hypophyseal hormones, sex hormones or chorion 
gonadotropic hormone alone seems, in the few cases observed 
the present material, to be without influence on the obesity. 


GENERAL SUMMARY. 


The present series of obesity comprises more than 500 cases 
vhich have been hospitalized in one of the several children’s 
hospitals of Stockholm. The present study is based on the results 
of the examinations carried out during hospitalization and of a 
number of supplementary examinations, and on the results of a 
follow-up examination of 328 of the cases. 

In order to avoid, to the furthest extent possible, the large 
subjective component inherent to the division of the material 
most commonly employed in the literature, namely, the exogenous- 
endogenous and the endocrine, the material has been divided into 
one very large group of 401 cases, in which a diffuse non-charac- 
teristic obesity is the only ‘‘symptom of disease’, one group com- 
prising 52 cases with marked Frohlich-like obesity (Dystrophia adi- 
;oso-genitalis-like obesity), and three small groups including cases 
of infantile obesity, pluriglandular obesity and cerebral obesity. 
The two groups comprising diffuse obesity and infantile obesity 
have been divided into two subdivisions according to the number 
of cases of obesity in the family, 0-—-1 and > 1 obese individual, 
respectively (cf. Chapter II). In the group diffuse obesity are also 
included cases of gigantism and dwarfism (17 cases and 6 cases, 
respectively), in which the absolute bodily stature is the only 
factor that distinguishes them from the remainder of the group. 


The occurrence of obesity amongst the parents of the obese 
children has been compared to this condition in the parents of 
normal children (cf. Chapter III). The obesity material has also 
been divided into a more obese. and a less obese group and has 
heen analyzed from this viewpoint. It is found that the obese 
children more commonly have obese parents than do the normal 
children and the more obese the children, the more commonly are 
the parents more obese, thus especially the mothers. 
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In Chapter IV is described the development of the obesity an 
the physical and mental development of the obese children, «s 
compared to normal children. 

The treatment of the material shows that the age at the ons» 
of obesity shows two peaks, one at the age 0—3 years, the oth 
at the age 6—12 years. It further appears that cases of diffu 
obesity with > 1 obese individual in the family have a high« 
incidence of the onset of obesity before the age of 6 than do tly 
cases with 0—1 obese individual in the family, while the rever 


is the case in patients who have become obese after the age of 6 
years. There is also in cases with different degrees of obesity 
difference in the age at the onset of obesity. It is thus twice as 
common for the obesity in the more obese children, as compare‘! 
to the less obese children, to debut prior to age 6. 

As initiating causes to the obesity factors of cerebral and o| 
non-cerebral character have been reported. The latter have been 
extremely variable in type and have, when the cases that ‘‘always’’ 
have been obese are excluded, been considered present in 18.9 ‘ 
(44 out of 233 cases) of the material. 

The obese children show a greater incidence of birth-weights 
exceeding 4000 gm than do the normal children. 

The height, weight and Rohrer-index (height-weight index o! 
build) of the obesity material has been compared with the Broman. 
Dahlberg & Lichtenstein height-weight- and Rohrer-index tables 
for normal children. The height of the obese children in 74.4 % ol 
the cases exceeds the normal and the bodily weight, assessed in 
relationship to the height, is in 85.2 % above the value for + 2¢ 
and in 56.5 % above the value for +- 3o of the height-weight tables 
for normal children. The material expressed in Rohrer-index shows 
a curve of distribution in agreement with the weight distribution 
The median lies at + 3.50 and divides the material into one mor 
obese and one less obese group of children. It appears that children 
with > 1 obese individual in the family more commonly becom: 
more obese than children where obesity is absent or merely occurs 
in one case in the family. 

The obese girls have on the average a menarcheal age of 13 years 
(120 cases), which is approximately 1 year earlier than that norma! 
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for Swedish girls. Also the obese boys have probably on the average 
an earlier puberty. This also seems to be the fact in the Fréhlich- 
like cases but these, however, are too limited in number to allow of 
definite opinion. 

The onset of the prepuberal acceleration of growth of the obese 
children (27 cases) occurs already 4 years prior to the menarcheal 
ave, Which is roughly 1 year earlier than in normal children. 

The development of intelligence has in 52 cases been tested 
wccording to the Terman-Merrill method. The intelligence age is 
in these cases advanced in relation to the chronologic age but is 
on the whole on a par with the height age. 


The basal metabolism has been determined in 319 of the children 
ind has been referred to the normal standards of Lewis, Duval & 
lliff (ef. Chapter V). 

The initial BMB value was in 68 % of the cases greater than 
the subsequent value. This is probably due partly to the elimi- 
nation of a certain mental apprehensiveness, whereby a more ‘‘basal”’ 
state is attained in more excitable children and partly to a reduction 
of the food consumption in the hospital, this lowering the basal 
metabolism. 

The standard metabolism of the obese children shows on com- 
parison with the Lewis standard for total surface area a good agree- 
ment with a slight trend towards low mean values regardless of 
the degree of overweight. The distribution is the same as that of 
the normal standard, + 18 %. Referred to the standard for calories 
per hour per square meter surface area the mean values are lower, 
being lowest with reference to the weight standard. Referred to 
the height standard the values are considerably higher. 

The total basal metabolism of the obese children is roughly 5 
calories per hour greater than that of normal children of the same 
height and sex, which indicates an increase of active heat-producing 
tissue. The adipose tissue of these obese children seems also to 
participate actively in the metabolism of the body. 

During puberty both boys and girls show a diminution of the 
annual decrease of the caloric metabolism expressed in calories 
per hour per square meter surface area. In comparison with normal 
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children this change occurs earlier in obese children and at abo. 
the same time as the onset of the puberty and the prepuber: 
acceleration of growth of the obese children. 

In a few cases the BMB determinations have been carried ou 
on children with giant and with dwarf stature, respectively. | 
comparison with the Lewis standard for total surface area whi 
is not intended for such extremes of bodily build, there appear: 
also a trend towards low BMB values. Until further experience h 
been gained in such extreme cases, however, the BMB values oug! 
to be evaluated in relation to all of the four Lewis standards. 

Thyroid treatment increases the basal metabolism in the obe 
children on the average with about 20 %. 


The blood sugar fasting values and the glucose tolerance of 1! 
obese children is discussed in Chapter VI. 

The mean blood sugar fasting value of 100 obese children show 
values (98.0 + 1.6 mg%) which largely are in good agreemen 
with those of normal adults and children and the variation (- 
mg%) is the same as in normal individuals. 

The glucose tolerance curve shows in roughly one-half of the cases 
a prolonged time of return to fasting level which has been shown 
not to be due to the amount of glucose administered (max. 1.9 gm ky 
bodily ideal weight). For the rest, the curve is in agreement wilh 
the shape of the normal glucose tolerance curve. 

The glucose tolerance in the obese children is not influenced }y 
the age of the children nor by the type, degree or age of the obesity 
but there is on the other hand, as in normal adults, a correlation 
between the glucose tolerance and the carbohydrate consumption. 
the tolerance rises with increasing carbohydrate consumption 
In 20 cases investigated further, the correlation coefficient is 
r= 0.60 + 0.14, which suggests that also factors other than thi 
carbohydrate consumption influence the glucose tolerance. 


In Chapter VII is first described, in a normal material, the siz 
of the profile surface of sella turcica on the roentgenogram deter- 
mined according to the mm*-method of Haas. The border values 
have been statistically computed and reported for + 20 and + 2.5¢ 
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The mean values show good agreement with the values of Haas. 


During development the values of the both sexes follow each other 


up to approximately 8 years. After this age which is roughly coinci- 
dent with that of the onset of prepuberty in the girls the values 
of the latter are higher (3—7 mm), which also is the case for fe- 
males in the age group 26—30 years (7—-9 mm?%). 


In the second section of Chapter VII is described an investigation 
on the correlation between the size of the surface of sella turcica 
on the roentgenogram and the volume of the correspondent hypo- 
physis in 27 non-endocrine autopsy cases. When the logarithm 
values of the hypophysis volumes are computed there is obtained 
a linear relationship to the sella turcica surface. The correlation 
coefficient r= 0.92 + 0.003. As was to be expected the agreement 
is greatest for the lower values, while higher values for the sella 
turcica surface, notwithstanding the limited number of cases in 
this group, seem to correspond to hypophysis volumes with a 
considerably wider dispersion. 


In the final section of this chapter is discussed the size of sella 
turcica in 350 obese children. Cases of diffuse obesity with 0—1 
obese individual in the family, in which the obesity has debuted 
before age 6 and cases which according to reports have become 
obese in connection with a ‘‘non-cerebral’’ disease, have a definite 
skewness of the sella size towards low values. 

The remaining groups of diffuse obesity show an accumulation 
of the majority of the values around the normal mean value with 
a scatter towards pathologically low as well as pathologically high 
sella values. This seems to suggest that the groups are not homo- 
geneous. 

Cases of gigantism and dwarfism show a trend towards high 
and towards low values, respectively, which may be explained by 
the different bodily proportions of the cases at the same chrono- 
logical age. 

The Froéhlich-like cases show a dispersion of the sella values 
which is wider than normal with a predominance of cases below 
the normal mean value. The classical picture of a large sella with 
a widened sella entrance was found in no case. 
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The skeletal development of the obese children has in 283 cas 
been referred to the normal standards of Lurie, Levy & Luri 
(Chapter VIII). 

The untreated obese children, irrespective of the type of obesil; 
show a skeletal age which with a mean variation of approximate! 
+ 2 years (= normal variation) clearly exceeds the chronologic ag 
but is in good agreement with the height age. This shows that th 
skeletal age in obese children always should be assessed in relatio 
to the height age. ’ 

Cases of gigantism and dwarfism included in the group diffus 
obesity show retarded and accelerated skeletal developmen 
respectively, in relationship to the height age. This seems to sugge 
that the skeletal maturation and the increment of stature are nm 
quite parallel in these extreme cases. 

In 16 cases a continuous thyroid treatment has been carri: 
out for = 1 year prior to the x-ray investigation of the skeleto: 
There does not appear to have been any resultant influence o1 
the skeletal development in its relationship to the height ag 
irrespective of the duration of the treatment, which might hav 
beeneexpected if a hypothyreosis had been present. 


In 328 cases a follow-up examination has been done and on th 
results hereby obtained the investigation of the prognosis is bast: 
(Chapter IX). 

The follow-up examination of 24 untreated cases of infantil 
obesity which on the average was carried out at the age of about 6’ 
years, suggests that cases with >1 obese individual in the family 
more commonly are more obese than cases with 0—1 obese indi- 
vidual in the family. Generally, however, cases of infantile obesity 
may be considered as physiological extremes in which the obesity 
usually regresses during growth, and in which the incidence o! 
vases Of obesity in the family seems to afford a certain guidance 
in the evaluation of the further development of the weight. 

The large group of obese children which at hospitalization on 
the average were taller than normal children of comparable ages 
were at the follow-up examination in adulthood (20—35 years) 
on the average shorter than the normal height for 20-year-olds. 
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Giants and dwarfs seem also in adulthood to remain taller or shorter, 
respectively, than the normal height for 20-year-olds. 

153 untreated cases of diffuse obesity and Froéhlich-like obesity 
which at the time of hospitalization were 7—13 years old, were 


> 


followed up in ages 13—16, 16—20, or = 20. The boys showed a | 


spontaneous successive decrease of the mean Rohrer-index value 


in the age groups 13—16 and 16—20, after this increasing in fairly 
good agreement with the normal increase of the group = 20 years. 
In the girls the correspondent spontaneous changes of the mean 
{ohrer-index values occur in age group 13—16, but the rise occurs 
already in age group 16—20 and is in age group = 20 considerably 
greater than that which normally takes place. In both sexes and 
especially in the female sex, the absolute figures for the mean 
\ohrer-index value in adulthood are considerably greater than the 
normal and approximately the same as the normal upper limit 
(+ The prognosis in. adulthood for untreated cases of obesity 
thus is rather variable and for obese girls considerably poorer than 
for the obese boys. 

If the material according to the Rohrer-index value at age 7—13 
is divided into a more obese and a less obese group it appears that 
the less obese children more commonly have a better prognosis than 
do the more obese children, the prospects seeming best for the less 
obese boys. 

The material in adulthood is too small to bring out a difference 
between the two subdivisions of diffuse obesity, with O0—1 and 

- | obese individual in the family, respectively. In a larger obesity 
series this should be feasible, however, which is suggested, inter 
alia, by the difference in the distribution of the more obese and. the 
less obese children in these two subdivisions of diffuse obesity, and 
hereby also in the result of the investigation of the heredity. The 
degree of obesity in adults as well as in children is influenced by 
the degree of their luxus consumption. 

At follow-up investigations of the few Froéhlich-like cases there 
is on comparison with the cases of diffuse obesity not observed any 
difference in the prognosis for adulthood. The typical fat distribu- 
tioh seems to decrease or to assume a more diffuse distribution. The 
genital development seems, in the few cases observed, to take 
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place similar to the large group of obese children, thus probal)|y 
somewhat earlier than the normal. No late puberal developmen 
is in any case demonstrable. 

The cases of pluriglandular obesity and cerebral obesity are | 
few in number to allow of a certain evaluation of the progno 
These cases, however, seem to be especially resistant to thera), 


The treatment of the obesity material (Chapter X) has |! 
incompletely been discussed as the number of cases treated o 
an adequate period of time and treated consistently is too sm 
to allow of a certain opinion with regard to the efficacy of the mea- 
sures of treatment followed. The treatment of the children treat« 
during a shorter period (65 cases) has consisted of diet alone, thyr 
alone, or of a combined diet and thyroid treatment. As was to 
expected the treatment was most efficacious during the first mont 
of treatment (diminution of overweight approximately 0.5 kg | 
week). The incidence of relapse was very great. Treatment exclusi- 
vely with hypophyseal hormones, sex hormones, or chorion 
gonadotropic hormone appears in the few cases observed in | 
present material to be without effect on the obesity. 


In summing up it may with regard to obesity in children 
said: 

that weighty arguments speak for the common occurrence of a 
constitutional-heredofamilial factor in these children: thus, tli 
difference in the degree of obesity and the point of time of the onset 
in the different incidence of obesity in the family; the results of th 
investigation on heredity; and in certain cases the characteristi: 
size of the sella turcica on the roentgenogram; 

that the results obtained from the various investigations seem lo 
show that a certain endocrine disturbance as etiologic to the obesity 
in children can not be established with the methods of investigation 
used; — 


that the obese children during development show a physical and 
mental development which on the average is clearly in advance 
of that of normal children of comparable ages, this being manifest 
by the bodily proportions and a number of bodily factors, such as 
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weight at birth, stature, time of onset of the prepuberal acceleration 
of growth, development of puberty, menarcheal age, basal meta- 
holism, skeletal development and development of intelligence; 
that the results of the investigations on obese children with 
gigantism and dwarfism, respectively, should not be compared with 
the normal values for healthy children of comparable ages without 
taking consideration to the abnormal bodily proportions of the 


former, — 
that cases of Fréhlich-like obesity (adiposogenital-like dystrophy) — 
irrespective of the distribution of fat and an eventual temporary 
hypogenitalism do not exhibit anything which with certainty 
distinguishes them from the large group of obese children with 
diffuse non-characteristic obesity; 
that the prognosis in adult age for untreated cases is rather 


variable and dependent partly on the sex, partly on the degree 
of luxus consumption, and partly on the degree of the obesity in 
age 7—13, with the poorest prospects for the more obese girls and 
the best prospects for the less obese boys. 
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INTRODUCTION 


At the suggestion of Professor A. YLPP6 I began in 1941 my rese- 
arches into the questions connected with the aeration of the lungs 
of newborn infants, using patho-anatomic methods of research. My 
work was interrupted by the war in June of that year, and I was 
able to resume it at the beginning of 1945. —- It gives me great plea- 
sure to express my deep gratitude to Professor A. YLppé, for his 
valuable advice in the course of my work and his unfailing interest 
and encouragement, 

My work has been mainly carried out at the Patho-Anatomic 
Institute of the University, Helsinki. I wish to express my most 
sincere thanks to the Head of the Institute, Professor A. SAXEN, 
for his guidance, both in the choosing of methods and the esti- 
mation of the results. — My thanks are due to Professor U. Uoria, 
for the valuable suggestions I have received from him. 

I also wish to thank the assistant Doctors of the Institute for 
their valuable support — especially Dr. V. Rirama, with whom I 
have had the repeated pleasure to discuss my work and to receive 
from him invaluable advice. 

I am also indebted to Dr. C.-E. RAtmiA, especially for his help in 
questions of physiology. 

The material has been partly collected at the I and II Women’s 
Clinic of the University, Helsinki and at the Midwives’ College. I 
whis to express my deep gratitude to the Chiefs of these institutions, 
Professor M. RAaurAmo, Professor A. TURUNEN, and Professor A. 
APAJALAHTI. 

| wish to thank the laboratory nurses who have prepared part of 
my sections, for their work executed with great care. My special 
thanks are due to Mrs. M. HELLMAN, who has carried out the main 
part of the fat stainings. 
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I am further indebted to all those of my colleagues at the Chi 
ren’s Clinic and the Patho-Anatomic Institute, who have in m: 
ways assisted me in my work — and especially to Mr. S. He: 
for his tender care of the test animals. 

I wish to express my best thanks to Mrs. E. HARDEN for 
English translation of my Finnish original. 

My researches have been aided by a scholarshipp from 
Finnish Culture Fund (Suomen Kulttuarirahasto) and from | 
Research Fund for Children’s Diseases (Lastentautien Tutkim 


rahasto). 


Helsinki December 1947 
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I Survey of Literature 
1. Ateleetasis 


JOnrG (1835) was the first to describe the persisting fetal condition 
of the lungs in infants, he called it Atelectasis or Pheumon- 
atelectasis and determined it as pin unvollkommen- 
er Ausdehnung oder Erweiterung der Lungen 
durch Luft». Jone separated the atelectasis from other pulmo- 
nary changes in the newborn and proposed a new name to discrimi- 
nate between it and such pathologic states as »»hepatisatio, induratio, 
concretio etc.» According to J6rc, atelectasis was always a persistence 
of the intra-uterine state of the lungs and a secondary atelectasis 
was unknown to him. According to our conception of to-day, he 
attributed to atelectasis a much too great and independent a part. 
Before JOrG, as early as in the 17th century — a difference was ob- 
served between the lungs of the fetus and of an infant who had 
breathed (HARVEY) and the importance of this difference in regard 
to medical jurisprudence, where cases of infanticide were concerned, 
was also realised, by examining the capacity of the lung to float. 
(ScHREYER, BARTHOLINUS). Several publications described lungs of 
children who had breathed, found to be entirely or partly airless 
(ZELLER, SCHENCK, BILLARD, PIEPER). It is possible that some of 
them had atelectasis, but it was not clearly differentiated from other 
conditions and there was no plain conception as to its etiology. 
In any case, JOrG has the credit of having inventend the name Ate- 
lectasis and disconnected this state from other pulmonary diseases 
of the newborn. The discovery of secondary atelectasis is attributed 
to the Frenchman LeGcenpre. He examined older children (2 to 5 

years) and found that their lungs were similar to fetal lungs. Contrary 
to Jéra’s point of view, he was of the opinion that it was not a 
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question of lungs having remained in the fetal state, but of lung 
having reverted to it. He applied to this the name of »éfat féta 
poumon». He considered that JorG was wrong in his theory. In 
first half of the 19th century TrauBeE had drawn attention to «| 
lectasis in adults and made experimental researches on atelect: 
Rurz had also made observations on a similar condition, with 
however differentiating it from the others. WEBER (1851) found t); 
atelectasis should not as a rule be considered as a cause of neonal: 
death. The cause of atelectasis should always be sought and i 
often to be found in the central nervous system. 

Further, several observations show that at a post mortem exa 
nation also the lungs of such an infant can be airless who is kn 
to have breathed and even cried after the delivery (NIKITIN, ORFI:.\ 
TayLor, WINTER, etc.). In order to explain these obsery 
ions, the theory was propounded earlier that the lungs had n« 
become expanded, and that even the crying had originated fr 
air which had entered the bronchi. (v. SizBoLD, MascukA, BREFE 
Fak, Pincus, HECKER, ERMAN), or that the lungs had become al: 
lectatic in a secondary manner, in such a way that less air was dra 
into the lungs at inspiration, than expelled from them at expiratio: 
(THomas, ScHRODER). — In his experiments on animals, Li 
THEIM (1879) was able to find such a region becoming atelectatic 
where the bronchus conducting to it was occluded, he also nol 
that different kinds of gases escaped from this region with differen 
rapidity, oxygen and carbon dioxide being quicker and nitrog 
slower to disappear than air. On the basis of these experime: 
LIcHTHEIM arrived at the conclusion that secondary atelectasis ap- 
pears in the lungs through the resorption of air into the blood 
By filling the lungs of newborn rabbits with oxygen, UNGAR pro- 
duced in them a secondary macroscopic airless condition. By pois- 
oning the animals with curare, he obtained in his experiments : 
nearly complete airlessness of the lungs, as the young died slowly 
and respiration was arrested before the heart function stopped. 
HELLER (1914), plugging the bronchus of dogs, produced an ate- 
lectasis that began in the central parts of the lungs. The atelectasis 
was the slower to disappear after the removal of the obstruction 
the longer the obstruction was allowed to stay. VAN ALLEN and 
Apams found, while experimenting with dogs that atelectasis was 
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born only when the breathing was strained, and that valvular 
obstruction produced it more rapidly than did total obstruction. 
They found, as HELLER had done, that atelectasis was born centri- 
fugally. According to their conclusions, »pent up bronchial air is 
probably lost from the lung by the blood stream absorption». It is 
worthy of remark that GAIRDNER (1850) believed atelectasis to 
appear through the valvular obstructive effect of mucus in the 
bronchi. According to HANSON and SJ6sTRAND, the genesis of ate- 
lectasis is a complicated process, which they felt they could not 
explain on the basis of animal experiments. 

In the above experiments, with the exception of UNGAR’s investi- 
gations, atelectasis was caused by plugging the bronchus or by pro- 
ducing a pneumothorax, and therefore their application to the ate- 
lectasis found in the newborn is not quite plain straight away, as 
there may be other contributory factors than obstruction of the 
bronchi. 

When the opinion became generally adopted that atelectasis could 
also be a secondary state in the lungs, the question arose whether 
the atelectatic regions often or nearly regularly (THAYSEN) found in 
the lungs of the newborn, were of a congenital origin, or appeared 
in a secondary manner. Another question connected with this is 
how soon congenital atelectasis disappears. J6rc noticed already 
that lungs could be fully expanded »bald nach der Geburt» and 
there are several later observations on how the lungs of the new- 
born can be fully expanded, even if the infant had lived but shortly 
(SrRASSMANN, G., YLPPG, Fritscu). According to some investiga- 
tors, on the other hand, there are congenital atelectatic regions in 
the lungs of infants several weeks old (TRAISMAN, Rose). UNGAR has 
maintained that when estimating different results, it must be taken 
into consideration that a different idea is obtained when examining 
the air-containing condition of the lungs of infants who had died 
in hospital, than in medico-legal cases of infanticide, as the former 
were often weak, whereas the latter might be strong infants 
who had died suddenly. Attemps were also made to establish by 
means of post-mortem material whether atelectasis was to be re- 
garded as congenital or arisen in a secondary way. Mention has 
already been made of the divergent opinions of the 19th century. 
It can be said that later workers are divided into two opposite 


MICHIGAN LIBRARIES 


LY OF 


| 
C 
or 


10 


groups. The one considers that lungs fully expand soon after delivery 
and the atelectasis is mainly or entirely secondary (UNGAR, YLPPi, 
LoescHKE, KLEIN, SEYDEL, ScHMORL, ECKERVOGT, KJERU! 
KaTHE, etc.), while according to the other, the expansion of the 
lungs is gradual process and atelectasis a persistence of the intra- 
uterine condition. (PEISER, CANELLI, CorYLLOsS, HENDERSON, Ros 
PoTTER, SIEGEL). 


Appison and How have examined the expansion of the lungs hy 
means of animal experiments on dogs. They measured in a micro- 
scopic section the comparative amount of spaces in proportion io 
the lung tissue and arrived at the result that the expansion was 
gradual. In a section taken from the lungs of a newborn young after 
respiration had occurred, the expanded spaces were of a different 
size in different regions of the lungs. Older young had comparatively 
more expanded space than the younger animals. The same results 
were obtained by SNypER and RoseENFELD in their experiments 
with rabbits. For a differentiation between primary and secondary 
atelectasis, endeavours were made to employ histologic methods of 
research. Before making a report on these researches, it seems ad- 
visable to give a short exposition of the fetal development of the 
lung, as it is essentially connected with the changes occurring at 
the moment of birth. — I omit the older researches, even extensive 
ones (e.g. FLint) and confine myself to presenting the viewpoints 
of only a couple of investigators. It seems that BENDER must be 
regarded as most important, his researches gave a consistent picture 
of the fetal development of the lungs, and his opinion seems to be 
practically universally and unanimously adopted (e.g. Heiss). BENDER 
examined the fetal development of human lungs, beginning with 
an embryo of 9 weeks. At this stage the fetal lungs show an epithel- 
ial tubular system in a loose mesenchymal tissue. The ends of this 
tubular system, »Endknospen», are dilated and far from each other, 
separated by the said mesenchymal tissue. In these a nearly regular 
dichotomic division can be perceived. BENDER called the »end-buds» 
pneumonomeres., The pneumonomeres have a 
large cavity, with a high prismatic epithelium. In the 
preterminal passage the epithelium is flatter than in the pneu- 
monomeres, and the central parts have again a high epithelium. 
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The growth takes place solely under the influence of the dichotomic 
division in the pneumonomeres, but if disturbances occur in the evo- 
lution, this can lead to »Mehrlingsbildungen». Also in the usual di- 
chotomic division one »Tochterknospe> is often larger than the other, 
ie. asymmetric forms appear. The growth continues on the same 
principle, even if the number of asymmetric formations and »Mehr- 
lingsbildungen» varies at different developmental stages. In the pro- 
cess of the development the capillaries increase and the mesenchy- 
me decrease. An embryo 6 to 7months old has a quite flat epithelium 
in the »Gangabschnitt», but a »helles kubischzylindrisches Epithel» 
in the pneumonomeres. In his researches on the late fetal stage 
BENDER recurred to observations on the development of the lungs 
in the fetus of a cat, because it was difficult to observe the human 
fetus in its final stages of development, and as the lung of the cat 
greatly resembles the human lung, even if it is of a simpler struc- 
ture. He was then able to establish that the sort of development 
described above continued until the end of the fetal life. In 
BENDER’S opinion, the growth of the lungs after birth continues in 
the same way as in the intra-uterine existence. In the pneumono- 
meres of the newborn a high epithelium is to be found, and they 
are incapable of gas metabolism. The s.c. respiratory epithelium is 
then to be found only in the end passages (««Endgange»), where the 
exchange of gases takes place. 

According to Broman, the premature infant breathes with his 
bronchioli, and the alveoli are only born passively during extra- 
uterine existence »als Ausdehnung der betreffenden Bronchial- 
zweigende an denjeningen Stellen, wo diese diinn geblieben 
sind.» 


The changes in the layer of cells covering the inside of the alveoli 
at the onset of breathing as well as its character in the adult have 
been an object of research in the second half of the 19th century. 
While some investigators found the inside to be covered in adults 
by an uniform epithelium (CurzonszceEwsky, COLBERG, ELENZ2), 
others considered it dissimilar (W. AppIson, DoNDERS, EBERTH, 
Hertz, ARNOLD, WEBER, VirRcHOW) and a third group came 
to the conclusion that there was no epithelium on the inside 
of the alveoli (Tu. Appison, RAYNEY, ZENKER, BAKopy, HENLE, 
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Munk). Those who had examined fetal lungs were generally of ihe 
opinion that at that stage there was epithelium in the alvcol) 
(WEBER, CoLBERG), which therefore was there after birth, uniforn 
or dissimilar. The viewpoints were mainly based upon the resu 
of researches on animals, although some examinations of huni. 
Jungs were also made. (WEBER, COLBERG, ARNOLD). The reason 
the great changes in the human fetus at births was considered t« 

in the onset of breathing (KiTrNER). This change was further . 
plained by surmising that its reason Jay in the expansion of ce’! 
caused by expanding walls (JALAN DE LA CROIX); the cells were 
prepared for this expansion by the formation of mucus within thi 
towards the end of the fetal condition (CoLBERG). In any case, | 
final result of the researches of the 19th century remained tha 
breathing is of great importance for the changes in the epitheliv: 
(KoOELLIKER). This opinion previled up to about the 1920-ies, a) 
the same result was arrived at also by many workers during | 
first two decades of the present century. (PEISER, MARx, AppIs 
and How, StrAssMANN, G.), although such a viewpoint was a! 
expressed that the changes in the epithelium are gradual after | 
onset of breathing (RIDELLA). 

Ocawa (1920) has made a thorough examination of the develcp- 
ment of the alveolar epithelium in the vertebrate and come to | 
conclusion that the change in the epithelium proceeds in accorda 
with the laws of evolution already in the fetal stage, and is not thie 
result of the effect of breathing, although the cells become more 
flattened than before after the onset of respiration. The varied cha- 
racter assumed by the epithelium is also due to this evolution and 
is not the result of mechanical factors. Stewart (1923) came to 
the result on the basis of examinations of rats that a hydropic 
transformation and fatty metamorfosis take place in the epithelium, 
which makes it adaptable, while under the influence of the brea- 
thing movements it becomes more flattened and part of it comes 
off, which leaves the capillaries free. According to Srewart, the 
changes in the cells are probably also due to intra-uterine respira- 
tory movements. FAURE-FREMIET (1920) believes that the changes 
of the alveolar epithelium are due to evolutions in the growing pro- 
cess and not to aerodynamic forces. Researches on fetal conditions 
have during these last decades led to the generally adopted opinion 
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that the epithelium, uniform in the early stages of development, 
gradually becomes varied (CLEMENTS, BARNARD and Day, Cooper, 
DociioTTI, StrAcusA etc.). This change is due to the dissimilar 
growth of the connective tissue and the epithelium (SEEMANN, 
Ciara) but the dehiscence of the epithelium can also be due to the 
development of capillaries (CLEMENTS). The epithelium assumes this 
character in the course of the 6th to 7th fetal month and the capil- 
laries then get in touch with the alveolor lumen, after having been 
so far separated from them by the uniform epithelial layer and far- 
ther from the epithelium (CLARA, PALMER, BARNARD and Day, 
Docuiott!). Also now there is a divergence of opinion as to whether 
the epithelium is retained after birth, or whether it disappears 
completely. (CLEMENTS, Norris and collaborators), in which case it 
would only have a canalisation function. (BARNARD and Day). It is 
still a matter of dispute whether there is epithelium in the alveoli 
of the adults, and what kind of an epithelium, and whether its 
cells are of an epithelial or mesenchymal origin. I do not consider 
it necessary to go into the extensive literature dealing with this 
and the question of the origin of alveolar phagocytes, these being 
beyond the scope of my research. — The number of the cubic cells 
lining the fetal alveoli »end-buds» decreases toward the end of the 
fetal period and assertions have been made that the reciprocal relat- 
ion among the number of cells of different shapes is some kind of 
a criterion for the viability of the child (ZELDES). BENSLEY and 
GrorF found by means of researches on rats that the changes in 
the epithelium take place just a little before birth and soon after. 
On the other hand, the structure of the lungs of the human fetus 
has been found to be the same in the 6th to 7th month as in the 
newborn (Stracusa), but it has also been maintained that it is 
possible to distinguish different phases in the adult alveoli (the 
static and the dynamic phase), when the relation between the epi- 
thelium of the walls and the capillaries is subjected to changes 
(Costa). The opinion of Rose, that lungs are of a dual origin, with 
a separate appearance of alveoli and capillaries, and separate of 
bronchi, has not gained support. After the onset of respiration the 
high epithelium of the pneumonomeres disappears, according to 
Heiss, although he does not consider the postfetal evolution of the 
lungs as fully explained. 
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Differentiation between congenital and secondary atelectasis. lhe 
determinations of congenital atelectasis in the textbooks and ma- 
nuals are often very short, sometimes completely omitting the histo- 
logic picture. ZIEGLER (1890 and 1906) only mentions that if the 
respiration is defective, some regions remain airless, which is tiie 
a case of congenital atelectasis (»fétale Atelektase oder Apneuna- 
tosis»). HERXHEIMER (1910) determines atelectasis as »Zustand der 
Lunge, in welchem diese ganz oder in einzelnen Abschnitten |uft- 
leer ist, in welchem die Alveolen also zusammengesunken sind und 
die Alveolarwande einander anliegen.» KAUFMANN’s (1911) determi- 
nation is as follows: » die Alveolen eines Lungenabschniites 
luftleer, sie haben keine polygonale Gestalt, sondern ihre Wande 
liegen aneinander. »AscHorF (1923) does not specify the histologic 
picture, but states that the lungs remain in the fetal unexpanided 
condition. LoEscHKE (1928) gives the following definition: »Als A te- 
lektase bezeichnet man den Zustand, in dem sich die Lungen am 
Ende der Foétalzeit bezw. bei der Geburt vor dem ersten Eindringen 
von Luft befinden. Die angeborene Atelektase bedeutet also cin 
vollstandiges Fehlen der Entfaltung der Lunge oder einzelner ‘Teile 
derselben . . . .». LOESCHKE says however that there can be a lumen 
in the alveoli of the still-born, full of amniotic fluid, and therefore 
the »Entfaltung» of the lungs begins already to some extent before 
birth. Rispert (1913) regards atelectasis as a complete airlessness 
of the lungs, and Hamper.’s (1944) definition is equally short. 
Boyp (1934) presents a microscopic picture: »It resembles a secret- 
ing gland and is composed of gland-like spaces lined with cubical 
epithelium and separated by an abundant stroma». BEeatrtie and 
Dickson (1943) as well as BELu (1944) determine atelectasis as a 
condition, where the lung is airless and the alveoli unexpanded. 
BELL says that the walls of the alveoli are »in close contact». Ber«- 
STRAND determines atelectasis as a state, in which the air contents 
of the lung are reduced or have disappeared (»lungvavnadens lult- 
hait 4r minskad eller upphavd»), but he makes no separate mention 
of congenital atelectasis. The histologic difference between congeni- 
tal and secondary atelectasis is not mentioned at all in the above- 
named textbooks. 

As to determinations of atelectasis made by individual workers 
or conceptions of the histologic characteristics of atelectasis, one 
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only finds in literature short references to them, or such references 
are entirely absent. Some investigators have observed that there 
are alveolar lumina in the lungs of still-born infants or animals 
(ADDISON and How, SNYDER and ROSENFELD, Preuss) that can 
even be measured and is according to measurements made by AppI- 
son and How, 20—30 % of the entire area in dogs. Others admit 
that there are narrow spaces in a nearly compact tissue (MARX). 
BarNARD and Day do not say anything about the lumen, but it 
is very distinct in the alveoli on the microphotograph of fetal lungs 
presented by them. WHITEHEAD and his collaborators came to the 
conclusion that the guinea-pig fetus did not have any alveolar 
lumen, but that it appeared only if the fetus aspirated or breathed 
— the lumen to be found in the alveoli of the human fetus they con- 
sidered also to be due to aspiration. Even in such cases where con- 
genital larynx atresia was present, expanded — even very much 
expanded — alveoli have been found. (FRANKENBERGER, Kovacs). 
Artificially appearing changes have been considered the reason of 
the apparent spaces, which are only demonstrable in frozen but not 
in celloidin sections (ScHONBERG) — artificially produced spaces 
are however discernible from those due to inspiration of air (Orsos), 
and findings of small spaces in lungs with secondary atelectasis 
prove that the lung is not completely airless (FENGER). Orsos is of 
the opinion that the differentiation is easiest macroscopically — by 
examining whether there are on the surface air-containing alveoli 
and by pressing into them such air as might be found in the lung. 
Attempts have been made to achieve differential diagnosis by exami- 
ning elastic fibers; it is then considered that a stronger staining or 
greater stretching of the fibers are characteristic for lungs that have 
breathed (BOHMER, FOERSTER). 


PEISER Maintains that it is possible to determine, judging from 
the shape of the alveolar epithelial cells whether the infant had 
breathed or not, as according to him a cell is flattened by respirat- 
ion and cannot reassume its cubical shape, even if the air escapes 
from the alveoli. FARBER and WILSON have made thorough examinat- 
ions of the histological difference in ininitial (congenital) and resorpt- 
ion (secondary) atelectasis. They examined the question both ex- 
perimentally and on the basis of human post mortem material 
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By distending the lungs of a still-born child in a Drinker respirator 
they were able to find that the alveolar lining cells changed from 
their cuboidal shape in the fetal state and became flattened, and 
their regular arrangement disappeared, so that when the air was 
lost again in consequence of secondary atelectasis, the distribution 
of the cells in the alveolar epithelium was uneven and the shape of 
the cells had lost its cubical form belonging to the fetal stave, 
having now become irregularly flat. They consider to have proved 
thereby that »The cells lining the collapsed alveoli were flattened, 
irregular in position and unevenly spaced along slightly tortuous 
alveolar walls, as contrasted with the regular even spacing of cu- 
boidal epithelial cells lining an alveolus which has never been ex- 
panded.» In prematures they found masses of epithelial cells without 
alveolus formation. 


The post mortem material is an unrealiable basis for estimating 
the capacity to become air-containing in the Jungs of the newborn, 
if only due to the circumstance that such infants who have died 
within the first few hours or days have breathed but weakly. There- 
fore attempts have been made to find out with the help of roent- 
genologic examinations how soon the lungs expand after birth. 
Yupp6 ascertained that air was to be found everywhere as early 
as 5 minutes after birth, and 40 minutes after it the air contents 
had already increased. DuNHAM found atelectatic regions in 4 of 
the 6 cases he examined. According to Wasson’s researches thie 
lungs can be completely expanded as early as 5 minutes after birth, 
but in some cases atelectatic regions could be found even in two 
weeks old infants. These investigations showed that the rapidity 
with which the atelectasis disappeared had much to do with the 
character of the delivery. The results of other authors vary greatly 
(WEYMULLER and collaborators, Sottis-CoHn and Druck, DUNHAM 
and Amico, FARRELL), but it seems that some atelectasis is to be 
found several days after birth. The roentgenologic examination is 
however a rather crude method in this respect, and it fails to show 
up small atelectatic regions (YLPP6). 

Attempts have been made to estimate the expanping capacily 
of the lungs by measuring the volume of respiration. The older 
researches are unreliable owing to technical difficulties (RECKLING- 
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HAUSEN). DoHRN came to the conclusion that the expansion of the 
lungs was a gradual process. The improved methods of later years 
have yielded more reliable results. These investigations prove that 
the volume of breathing increases in the first days of neonatal 
life (DEMING and HANNER, DemInG and WaAsHBuURN, MurRPHY 
and THORPE). However, the inspiration when crying on the 
first day of life is superior or equal to that on the tenth day 
(Deminc and Wasupurn) — this has already been pointed out by 
Yipp6, chiefly on the basis of clinical observations; he mentioned 
this in support of the rapidity of the expansion of the lungs, 
contrary to the results then obtained by measuring the volume 
of breathing. 


On the Causes of Atelectasis. — The cause of congenital atelectasis 
was held to be the immaturity of the respiratory centre, (PEIPER, 
CoryYLLos, PoTTer) cerebral hemorrhages BREFELD, KJER- 
uLr, DETRE and collaborators, PotrrEr) or malformations of the 
brain (PoTTER) — but Levinson and Sapuir did not find any relat- 
ion between atelectasis and cerebral hemorrhages. In addition, ate- 
lectasis has been attributed to obstructions in the bronchi due to 
aspiration of the amniotic fluid in the intrauterine stage or in the 
delivery (SNYDER and ROSENFELD, CoryLLos, BAUER, DEKKER- 
JONKER etc.), to the general weakness of the baby (GeRHARDT), to 
cohesion of the moist surfaces of the air passages (FARBER and 
Witson, BAvErR, Cory tos). Causes of the appearance of secondary 
atelectasis are partly the above-mentioned, but there are added to 
them a gradually progressing fatigue of the respiratory muscles 
(YLPP6), stasis due to a weak heart (YLPP6). There should also 
be considered obstructions of the bronchi by mucus due to inflam- 
matory processes (BARTELS, GERHARDT). As to atelectasis of the 
premature in particular, part of the above-mentioned factors have 
perhaps an even stronger effect in their case (muscular enfeeble- 
ment appears more easily than in healthier infants — cerebral 
hemorrhages are more common than in fullterm babies). In addit- 
ion to these factors, it must be further considered, where prematures 
are concerned, that the pulmonary tissue itself is immature and there- 
fore unable to expand (FARBER und WILSON). Norris et col. were 
of the opinion that the immaturity of the lungs is not in itself a 
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cause of impeded breathing — the development of the lungs corre 
sponding to the development as a whole. 

PoTTER says that even if the factor to which atelectasis is due j 
not always found, the latter is not enough to cause death. It mus 
be added in this connection that a deficient function of the lu 
may sometimes have a injurious effect on the functioning of 
respiratory centre (CREUTZFELD and PEIPER), which makes 
whole process considerably more complicated. 


2. Intra-Uterine Breathing and Aspiration of the 
Amniotie Fluid 


The first animal experiments, concerning fetal respiratory move- 
ments seem to have been made by VEsattius (1542). Several sci: 
ists observed the intra-uterine breathing movements of the fetu 
animal experiments made in the course of the 17th and 18th « 
turies (PLATER, HALLER, WINSLOW); the reason of the respiratory 
movements was considered to lie in an interruption of the blo 
circulation between fetus and mother (Wuytrt, Darwin). Amniotic 
fluid substances were found in the respiratory passages of the fe!) 
and the newborn (RODERER). SCHEEL (1798) supposed that {| 
human fetus normally in- and expirates amniotic fluid, whi 
remains in the lungs at birth and disappears from them throug 
evaporation and resorption. BEcLARD (1814) found in his experi 
ments performed upon animals that the respiratory movements o 
the fetus became stronger if the circulation of the blood betw: 
it and the mother was purposely impeded. Mayer (1824) did not 
consider intra-uterine respiratory movements normal. When ex- 
ploring the cause to which the onset of breathing was due, numerous 
experiments with animals were made and deliveries observed; in the 
early 19th century these researches formed the basis for observat- 
ions on intra-uterine respiratory movement (VoLTOLINI, PREYER, 
v. FRANQUE, KEHRER, LAHS, ZWEIFEL, V. PREUSCHEN, PFLUGER, 
HEInRIclus, ENGSTROM), the opinions diverging both with regard to 
the cause of the onset of respiration and the intra-uterine respiratory 
movements. ScHwARTz (1858) considered the amniotic fluid to be 
found in the respiratory passages as a sign of intra-uterine asphyxia 
to which the aspiration of the amniotic fluid was due. ScHuL?zE 
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(1866, 1871) was of the opinion that the fetus can become asphyxial 
without aspiration and on the other hand, a transient asphyxia 
with aspirated amniotic fluid is possible, when the infant is born 
in good condition, with amniotic fluid in the respiratory passages, 
KistNER (1877) was the first to establish pneumonia as a conse- 
quence of intra-uterine aspiration. By means of animal experiments, 
it was possible to demonstrate that a coloured substance injected 
into the amniotic sac penetrated into the lungs of the fetus, but 
only in case of a disturbance of the placental circulation (Gry, 
PREYER). 

ANLFELD expressed his opinion in 1888 that the human fetus 
makes intra-uterine respiratory movements. It had already earlier 
been observed that there were repeated movements in the ab- 
dominal wall of a pregnant woman, and it was thought that these 
were sucking Movements or singultus of the fetus, (MERMANN, 
REUBOLD). AHLFELD’s viewpoint was based on his having obser- 
ved rythmical movements in the abdominal wall of pregnant women 
that he could register and prove to be of the same type as the re- 
spiratory movements of the newborn. WEBER observed these move- 
ments in 46 out of 54 pregnant women examined by him and they 
could be found beginning with the 32nd week of pregnancy. AHL- 
FELD’s observations were not in general supported by his contempo- 
raries. In his renewed experiments AHLFELD was able to demon- 
strate more clearly than before the existence of intra-uterine respira- 
tory movements. Only a few authors agreed with AHLFELD (BiTT- 
NER), While the majority maintained that they had never been able 
to observe such movements, or that they thought them to be some- 
thing else, and not respiratory movements (FROMME, OLSHAUSEN, 
RUNGE). RRIFFERSCHEID renewed AHLFELD’S experiments and came 
to the same conclusion. In order to throw light upon the question 
animal experiments have been carried on in the course of thelast 
decades and it was observed that fetuses of different species of 
animals were not identical with regard to intra-uterine respiration 
(WINDLE and BARcROFT, SNYDER and ROSENFELD, BARCROFT, BAR- 
cRorT and BARRON, Bonar et col., ScHock, KLEMPERER). The dif- 
ferent sensitivity of different animal species to the activation of 
intra-uterine respiratory movement has been explained as due to 
the dissimilar construction of the placenta; those whose placenta 
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is easily expelled, were thought to begin to breathe during the ex. 
periments in consequence of the coming away of the placcata, 
whereas those whose placenta is firmly adhering, do not begin to 
breathe, even if the uterine cavity is opened (HEINRICIUS, [:Nc- 
STROM, COHNSTEIN and ZuNtTz). According to BARCROFT’s resears hes 
the age of the sheep fetus has its influence on how easily and due 
to what reasons it makes respiratory movements. BENECKE demon- 
strated on guinea-pings, SNypDER and ROSENFELD on cats «nd 
WISLOCKI on guinea-pigs and cats, that a colour substance injected 
into the amniotic cavity found its way into the lungs of the fetus 
whereas WINDLE and his collaborators came to the conclusion on 
the basis of examinations made by means of a roentgenography 
contrast medium, that guinea-pig fetuses did not as a rule aspirat. 
amniotic fluid. 

In the course of the last decades and last years workers have 
attached importance to the intra-uterine respiratory movements 
and aspiration of the human fetus. American workers have made 
exact observations of the movements to be noticed in the abdominal 
wall of pregnant women, and partly compared them to the results 
obtained by experiment on aminals. AHLFELD’s old conception of 
the intra-uterine respiratory movements has gained new support 
(SNYDER and ROSENFELD, Bonar et col.). It was also observed that 
it is possible for the fetus to make respiratory movements already 
at a very early stage of fetal life (Minkowski, WINDLE et col.). 
Dyrorr was not able to discern any respiratory movements of the 
human fetus, when inserting a cystoscope into the amniotic cavity, 
although he saw the fetus making other movements. It has heen 
possible to demonstrate that an x-ray-contrast medium injected 
into the amniotic fluid, passed into the lungs of the human [fetus 
(ERHARDT, REIFFERSCHEID and SCHMIEMANN, Davis and Porter), 
but this method of research has also yield negative results (MuGNa! 
and INGIULLA), or it was maintained that the said method of rese- 
arch was not conclusive with regard to intra-uterine respiration 
(WinD_e et col.) Aspiration was regarded as due to irritation of the 
respiratory centre caused by swallowed and absorbed contrast 
medium (PIscHINGER). SzENDI noticed that already a 3 months old 
human fetus aspirated colour substance injected intra-uterinally. 
Indian ink injected into the amniotic cavity did not pass into the 
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lungs of the human fetus (PiscHINGER). On the basis of theoretic 
consideration Wauz arrived at the result that intra-uterine respira- 
tory movements are an absolutely necessary condition for the 
maintenance of the fetal blood circulation, and that they regulate 
the latter. It seems as if his theory was quite conclusively over- 
thrown (Dyrorr, Scumitrt). It cannot be considered that the idea 
of intra-uterine respiratory movements were universally adopted, 
as it has also been opposed (EcKsTEIN and RoMINGER, SALM1I). Yet 
SmirH (1945) considers this opinion to have become »satisfactorily 
established». 

* Mention has already been made of the elder viewpoints regarding 
aspiration of the amniotic fluid (RODERER, ScHEEL, ScHWARTz, 
ScHULTZE). B6ur found in his post mortem examinations of 57 
stillborn or asphyxiated newborn infants that 41 of them had am- 
niotic fluid substances in the lungs — according to macroscopic 
observations. AHLFELD supposed that intra-uterine respiratory 
movement only caused the amniotic fluid to pass as far as the 
trachea, and REIFFERSCHEID was of the opinion that respiratory 
movements took place with a closed larynx. Some later authors have 
adopted the point of view that in the course of intra-uterine life 
the amniotic fluid is only conveyed as far as the trachea or the 
mouth (BALTHAZARD and PIEDELIEVRE), whereas others maintain 
that if there are intra-uterine respiratory movements, they must 
also cause an aspiration of the amniotic fluid as far as the lung 
(FROMME, SCHMITT, PEIPER). This is connected with the old quest- 
ion as to whether the aspiration of the amniotic fluid is to be regar- 
ded as a sign of asphyxia in the fetus (ScHwartTz) or whether the 
amniotic fluid can be present in the alveoli also without asphyxia 
(ScHULTZE). Any special significance is not as a rule attributed to 
findings of small quantities of amniotic fluid (HocHHEIM, JOHNSON 
and MEYER, LOESCHKE, WEIMANN, SNYDER and ROSENFELD, BAL- 
THAZARD and PIEDELIEVRE) — it is however considered that signi- 
ficant quantities of aspirated amniotic fluid are a sympton of 
asphyxia (NipPE e.a.), while others feel that aspiration is always a 
sign of anoxia (WINDLE). Table 1 is meant to illustrate the fre- 
quenqy of occurence of amniotic fluid aspiration according to dif- 


ferent authors. Their results cannot be compared forthwith, because 
their material is not similar, both with regard to the methods em- 
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ployed and the age at death of the subjects examined. CAMERER }\95 
one of the most extensive materials, and according to him aspirat- 
ion has occurred nearly to a hundred percent in infants who died 
under a week old. — No difference has generally been establis!jeq 
as to the quantity of amniotic fluid in different lobes (Camenrr, 
HoOcHHEIM). 

Several authors consider that a strong aspiration is dangerjys 
(HELwice, SzLavik, SHock, CAMERER, HocHHEIM) and FRANZME\ ER 
is of the opinion that aspiration of the amniotic fluid is a com- 
plication mostly leading to death. Preyer thinks that the aspirat- 
ion is rather an indicator of asphyxia than its cause. 

The observations made in the researches mentioned in Tale | 
are based in a microscopic examination of specimens taken from 
lungs. Different methods of staining have been proposed in order 
to demonstrate the presence of amniotic fluid in histologic preparat- 
ions (RADTKE, STRASSMANN, F. etc.). Several authors have used [at 
staining in their researches (HOCHHEIM, CAMERER, Hook and K. 17). 
FarBeR and Sweet are of the opinion that hematoxylin and eosin 
staining makes the liquor amnii substances visible and that it is 
unnecessary to recur to any other methods. Of the amniotic [uid 
substances, cornified squamous epithelium cells are considered ‘he 
most typical, and their presence most common together with fat. 
Meconium and lanugo hairs are met with more rarely (CAMEren, 
HINTNER). No conclusions can be made on the basis of the liquid 
part of amniotic fluid, because it does not fix owing to its low 
protein contents (FRAENKEL and WEIMANN, F. STRASSMANN), Or it 
occurs »as a precipitate and so presents no distinctive picture 
(FARBER and Sweet) — yet Warwick felt he could establish the 
presence of amniotic fluid in the lungs solely on the basis of the 
precipitate, and it was present without any firm particles in 2) 
of his cases. WHITEHEAD and his colleagues are of the opinion that 
the liquid substance found in the lungs is a transudate, and that 
there is in general no normal aspiration of the amniotic fluid, but to 
the contrary, a flow from the lungs into the liquor amnii. Ker- 
MAUNEF. on the other hand considers that the mucus to be found 
in the respiratory passages is due to irritation of the mucous mem- 
branes and Lerr thinks that edema due to heart insufficiency is 
the reason of the circumstance that the lungs of the newborn scem 


TABLE 1 


Presence of Liquor Amnii Substances in the Lungs According to 
Post Mortem Material 


Author 


Age and number of cases 


Presence of amniotic fluid 


Hochheim 
1903 
Thaysen 
1914 
Hook 

1927 
Hook and Katz 
1928 
Loeschke 
1928 
Lauche 
1928 


Farber and Sweet 
1931 

Szlavik 

1931 

Kaldor 

1933 

Murphy and Bauer 
1933 


Franzmayer 
1934 
Warwick 
1934 
Camerer 
1938 
Yamamura 
1939 


43, of whom 21 stillborn 
and remainder newborn 
Under 3 days 

32 cases 

Under 14 days 

54 cases 

Under 17 days 


Stillborn 


Under 2 days 
16 cases 


Under 6 weeks 

124 cases 

Under 9 days 

35 cases 

Newborn 

17 

60 died under 24 hours age 
30 of them treated by res- 
pirator 

Under 2 days 

61 cases 

Under 2 weeks 

240 cases 

Under 1 week 

212 cases 

24 cases of newborn and 
stillborn 


In all 

In nearly all 

In 43 

Frequent 

In all 
In all cases in the respira- 
tory passages, in 12 cases 
in the alveoli 

88 % 

In all 

In 13 
In alveoli in 40 cases 
Cause of deathin 31 
(with complications) 
73% 
In 209 


In all fullterm infants, in 5 
prematures out of 17 


to be full with mucus — the amniotic fluid normally present in the 
trachea does not generate it, nor is aspiration its cause. 

It is considered that aspiration of liquor amnii is significant for 
the development of the lungs. — The opinion has been expressed 
that aspirated amniotic fluid participates in producing changes in 
the alveolar epithelium, helping them to become flattened (STE- 
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warT). The fat to be met with in the cells of alveolar walls has «|so 
been considered to have its source in the amniotic fluid, but possi- 
bly to be also of some other origin (HocHHEIM). SNYDER and Ros.-y- 
FELD have come to the conclusion that liquor amnii constantly 
present in the alveoli, causes the apperance of the alveolar lumen 
in the course of fetal life. 

There are not many studies regarding the fate of aspirated am- 
~ niotic fluid in the alveoli. Of the older authors, SCHEEL was of the 
opinion that it evaporates and gets absorbed in the infant’s lung 
Appison and How found in congenital atelectasis »Wanderzellen 
in the alveoli of the lungs, whose task it was, according to their 
conception, to remove the »cellular debris», and the liquor aiinii 
would be rapidly absorbed. The fat was considered to disapycar 
by resorption by way of the alveolar epithelium (Hook and K.«17z) 
and the cellular particles disappear through the influence of phago- 
cytosis and resorption (Hook). ERHARDT’s x-ray examinations 
proved that a contrast medium injected into the amniotic sac 
showed a shadow only 48 to 72 hours afters the injection, which 
ERHARDT explained as due to the circumstance that aspirated 
amniotic fluid was absorbed in the lungs, but the contrast medium 
remained, being incapable of absorption, and by means of repeated 
aspiration it was by and by concentrated so much that it gave a 
shadow, which it did not do in the concentration when it was in the 
amniotic sac. The same observations were made by REIFFERSCHiID 
and SCHMIEMANN. CAMERER was of the opinion that already during 
the intrauterine stage the liquid parts of the amniotic fluid are 
rapidly absorbed, the fat is taken by the »Wanderzellen» and the 
capillary endothelial cells. The cellular particles of the liquor amnii 
are »der Alveolarwand angelegt» in infants a few days old, but 
CAMERER could not say anything as to their later fate. BENECKE 
is of the opinion, as a result of animal tests, that amniotic fluid is 
possibly absorbed by way of the lungs, although he was unable to 
demonstrate this conclusively in his experiments. — Particles of 
liquor amnii have been found in the lungs of prematures, even a 
couple of weeks old (LoESCHKE). 

As already mentioned, CAMERER found the cellular particles of 
the amniotic fluid to be »der Wand angelegt». Chiefly American 
authors have drawn attention to the fact that liquor amnii some- 
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times forms membranes (FARBER and SwEEr). Similar membrane 
formations are also to be found in the adult, mainly in connection 
with influenza (Opre) but also due to other diseases — in children 
above all in pneumonia. (FARBER and WILson) FARBER and SWEET 
called the membranes they found in the newborn »v ernix mem- 
braneor hyaline membrane». FARBER and WILSON re- 
ported to have found them in 40 cases, and therefore the findings 
cannot be regarded as anything especially rare. HocuHem™ (1903) 
found already in two cases of the 43 newborn he examined in the 
alveoli a mass which is evidently identical with the membranes 
described later, and which he considered due to the aspiration of 
amniotic fluid in the newborn. HocuuHerm also found, like later 
authors (FARBER et col., Hunt, AHLSTROM, JOHNSON and MEYER, 
STEINHARTER, Hook and Katz, BAAR, MACGREGoR,) that this mass 
was present only in infants who had breathed, and considered that 
it was due to the amniotic fluid being flattened against the alveolar 
walls. These membranes were found to be free from fatty material 
only in one case (STEINHARTER) Of al] reports on infants. They are 
stained in the same manner as hyaline (FARBER and WILSON etc.) 
and are free or nearly free from fibrin (FARBER and WILsoNn, AHL- 
sTROM.) FARBER and WILSON produced experimentally similar mem- 
branes in animals and came to the conclusion that the chief factor 
effecting their appearance is an impeded — forced breathing, the 
result of which is the flattening of the contents of alveoli against 
the walls. According to their researches, these membranes are com- 
posed of disintegrating cells or necrotic tissues. Necroses have not 
been found in the alveolar walls of the newborn. Fat according to 
FARBER and WILSON is part of the membrane-forming substances, 
and not come from the blood. 

Membranes were found in asphyxial newborn, the more pro- 
nounced, the more serious and prolonged the asphyxia (FARBER 
and SwEET). AHLSTROM considers that the membranes can be a 
serious obstacle for the exchange of gases, and thereby a cause of 
death, especially in prematures. 


HocuHeI™ (1903) found a substance often present in the lungs 
of the newborn, blue when stained with hematoxylin in a frozen 
section, which has been named myelin (VircHow etc.). He 
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thought that this substance often appeared postmortally, but also 
intra vilam, as a result of aspiration of amniotic fluid. Myelin is 
formed of desquamating cells of the alveolar epithelium, where it 
is visible in a hematoxylin stained frozen section »in Form schwar 
blauer Tropfen und Schollen». Myelin was found by Hocui 
also in the lungs of older infants, where it could no longer be thoug 
that the myelin formation was a result of aspiration. 

Myelin is also found in the lungs of the adult, it is possib 
normal result of the excretion of the bronchial epithelium (PAnivza, 
ScuMipT), which are met with in expectorations as small granule 
(ScHuLtTzE). — According to Kawamura, myelin in the lung 
the newborn is mainly »wohl sicher ein postmortales Produkt» 
whereas AscuorF considers that changes in the alveolar epithe! 
take place intravitally »unter dem Bilde von Myelinisation». S7 
vik found myelin in the lungs of all the newborn he examined, 
nor was its quantity depending on the abundance of the aspir: 
amniotic fluid. He thinks that myelin present in the alveolar lume 
shows that the alveoli were not aerated, and differentiates betw 
congenital and secondary atelectasis on the basis of the presence 
of myelin. WEIMANN found that myelin appeared in decayed lung 
of the newborn and in the cases of Hook and Karz myelin w: 
more often found in those, where more time had elapsed betwee 
death and autopsy. It appears therefore that it is not possible 
to come to reliable conclusions on the basis of the presenc« 
myelin in post mortem material. 

As may be noted from the above survey of literature, the 
are still some divergencies of opinion and questions in need 
elucidation with regard to the researches on lungs of the newbor 
I therefore feel that my investigation is justified. 
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II Material and Methods 


The material has been collected at the I and II Women’s Clinic 
of the University, Helsinki (N I and N II), at the Midwives College 
(K) and the Childrens Clinic of the University, Helsinki (L). Part 
of the autopsies has been carried out at the Patho-Anatomic Insti- 
tute of the University, Helsinki (P). These were cases treated at 
the Childrens Clinic. With few exceptions, I have carried out the 
post mortem examinations myself, and made complete autopsies 
according to the method employed by the ZENKER school. I have 
tried to make the post mortem examination as soon as possible, 
and it has generally been carried out within less than 24 hours, 
in some cases in 1 to 2 hours after death. It must be admitted that 
some of my cases showed post-mortal changes that interfered with 
the estimation of my results, but by comparing to each other 
cases on which the outopsy was performed at different times after 
death, I feel it has been possible to estimate to a certain degree 
what changes are to be considered as appeared intra vitam. The 
lungs were removed in toto together with the organs of the throat 
and the thoracic cavity and placed whole into a 10 % solution of 
formaldehyde. After the fixation of the lungs in toto, pieces were 
dissected from each lobe, and in addition from the lingula. The pie- 
ces were subjected to fixation for a time of 24 hours in a 10 %, 
solution of formaldehyde, after which they were embedded in paraf- 
fin, using chloroform as clearing medium. 

The trachea was not ligatured before opening. It was not possible 
to fix the lungs in situ. It cannot be denied that this post mortem 
technique used by me can cause changes in the dilatation of the 
lungs, and it is even possible that the effect is not similar in all 
cases. In my experience, it is of no special significance to ligature 
the trachea of the newborn, because if one ligatures the trachea 
and unties it after the opening of the thoracic cavity, a hardly 
noticeable collapse of the lungs takes place, and in some cases no 
change can be noted. In the animal experiments, where a quanti- 
tative comparison of the size of the pulmonary lumina was made, 
I have tied off the trachea. 
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Paraffin sections of 5 uw in thickness were stained with WEIGE) 1's 
hematoxylin and VAN GIESON, DELAFIELD’s hematoxylin and eosin, 
and orcein (1 per cent solution in 70 per cent alcohol with Hel) 
Part has in addition been stained by REGAup’s hematoxylin and 
Masson’s acid fuchsin-aniline blue and by Harris’ hematoxviliy 
and MAYER’s mucicarmine. In some cases the sections fixed in Car- 
Noy’s fluid were stained by BEst’s carmine, using EHRLICH’s acid 
hematoxylin for staining the nuclei. In order to obtain a general 
idea, 30 uw, 60 w and 120 u thick paraffin sections were stained with 
DELAFIELD’s hematoxylin and eosin. The frozen sections taken from 
the formalin fixed lungs, both upper and lower lobes, were stained 
with Romets’ colloidal sudan-orange or with scharlach-R (KRaJIAN’s 
modification), or both methods were used. For staining the nuclei 
in these sections DELAFIELD’s or Harris’ hematoxylin were used 
Part of the frozen sections was stained in addition by Nile biue 
sulphate and the LIEBERMANN-BURCHARD-SCHULTZE reaction was 
carried out. 

The frozen sections were also stained with Hoyver’s thionine 
stain. In addition, such other staining methods as were considered 
necessary were applied in different cases. WEIGERT’s hematoxylin 
and v. GrEsoN and DELAFIELD’s hematoxylin and eosin stainiigs 
were in as a rule sufficient to give a general picture, and I consider 
that other stainings were of great assistance only for analysing the 
alveolar contents. When staining fat, sudan was especially good 
to produce a intensive coloration, both with regard to fat revealed 
in the lumina and the inner fat in cells. On the other hand, the 
Nile blue sulphate produced a much weaker staining and did not 
by far reveal the relation of fat to the cells equally well as was the 
case in the sudan and scharlach-R sections. 

I have tried to exclude from my material all macerated subjects 
and such who had had clearly visible inflammatory changes in the 
respiratory passages. I have considered such of my cases free from 
inflammation, where my sections did not show accumulations of 
inflammatory cells, either in the lumina or in the walls. The pre- 
sence of a few granulocytes was not considered sufficient to exclude 
the case. Partly due to the reason that it was difficult to collect 
enough material free from inflammation, I have been constrained 
to include some such cases where there were some restricted in- 
flammatory changes. Moreover, all such cases that were affected 
with syphilis, either found out clinically or by post mortem exami- 
nations, have been omitted. — Hepatic changes may be regarded 
as some kind of a criterion of possible syphilitic changes in the in- 
fant, because they appear in abt. 70 to 80 percent of congenital 
syphilis cases (THoMsON). Therefore pieces taken from the liver 
have been examined microscopically in order to ascertain the micro- 
scopic changes. 
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I have considered the age of one month as the upper age limit 
of the cases in my material. The downward limit was set at 600 gm 
weight at birth. The majority of the cases are under 10 days old. 
For the sake of comparison I have also examined older infants. 
The material comprises in all 95 cases, from stillborn up to half a 
year old infants. The division of the material into premature and 
fullierm infants is revealed by the discussion of the cases. According 
to the now generally adopted determination of Yuipp6, I have 
regarded as premature such habies as weighed at birth < 2.500 gm. 
In conformity with the opinion proposed of late, I have placed into 
a separate group immature babies who had a birth weight < 1.250 
gm (v. NUMERS, YLPP6, HENDERSON).*) 

In addition to the above material I have also had at my disposal 
the observations I made at post mortem examinations of infants 
of different age, as well as microscopic preparations from them, 
stained with WeEIGERT’s hematoxylin and VAN GIESON, or with 
DELAFIELD’s hematoxvlin and eosin. 

The clinical data regarding the cases was obtained from the case 
or delivery histories. Some infants treated at the Childrens Clinic I 
have been able to observe from a few hours old until their death. 

fo complete my post mortem material, I have also carried out 
several animal experiments. This material is dealt with in a dif- 
ferent chapter. 

To determine the shape and staining of the liquor amnii substan- 
ces, films were made from amniotic fluid taken from an undamaged 
amniotic sac; these films were stained by WeEIGERT’s hematoxylin 
and VAN GIESON and by DELAFIELD’s hematoxylin and eosin, as well 
as by Romets’ colloidal sudan-orange. In the films thus stained it 
was possible to distinguish large nuclear cells as well as squamae 
without nuclei. These presented a similar appearance as the squamae 
and cells in bits of skin taken from newborn infants. There were also 
some smears that did not contain more than some single cell and 
squama, and in addition to them only a precipitate. Even if it appears 
clear on the basis of the above that amniotic fluid can chiefly appear 
as a precipitate in the sections, yet I have not regarded the presence 
of this substance to be a conclusive proof of the presence of amniotic 
fluid, unless there were other unmistakable reasons for such a sup- 
position. 

Calculations were made using the net ocular both on the basis of 
human post mortem and animal material, how high was the per- 
centage of the area free from parenchyma in both materials, as com- 
pared to the total area. The net ocular had 340 squares, and a 300- 


*) I am using below ’’premature’”’ to designate as a group denomination 
both premature and immature babies, unless it is clear from the context that 
only that group is meant, whose birth weight is 1250—2499 gm. 
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magnification was used. When calculating, the areas were chose: 
such a way that they were not taken into consideration if | 
showed lumina that might be interpreted as bronchi or bronchiv! 
but the section was moved until they disappeared from the fi 
In this way, at least 15 fields were counted in each section, bi 
some items showed considerable differences more fields were c 
ted, and it was then attempted to count different areas separat 
By using this method of calculation one does not obtain the »act 
size of the lumina, the result only showing their relative proport 
Notwithstanding this, the methods allows of a better compari 
of the different cases to each other, than by only measuring with 
the eve. 
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III Experimental Investigations 


Material and Methods. — The experiments were made on kittens, 
of which I had 10 litter at my disposal. For some a cesarean section 
was performed at the end of the estimated pregnancy, some were 
born spontaneusly. When performing the cesarean section, the cat 
was anesthetised with choloroform, subsequent to having received 
morphine 0,04—0,06 subcutaneously. The kittens were weighed im- 
mediately after birth. In all these cases, with the exception of the 
first-born litter, the trachea was tied off before opening the thoracic 
cavity. After an examination of the lungs in situ, the whole animal 
was immersed in a fixative solution; in the majority of the tests a 
19 °/ solution of formaldehyde was used as such, and in some 
cases susa solution (Litters No. 3, 4). 

Some hours later the organs of the thoracic cavity were removed 
and immersed whole in the fixative, the trachea still being tied up. 
As soon as it was seen that the fixation had taken place, pieces 
were taken from both sides, both from the upper and lower part, 
always endeavouring with the utmost possible precision to take 
pieces from corresponding places. The pieces were embedded in 
paraffin in the usual way, employing chloroform as clearing medium. 
5 uw thick sections were cut and stained with WEIGERT’s hematoxylin 
and van GIEsSON and DELAFIELD’s haematoxylin and eosin as well 
as orcein. Some serial sections were made and stained in the above 
way. In addition, some 30 uw, 60 uw and 120 yu thick sections were 
cut and stained with DELAFIELD’s hematoxylin and eosin. 

In the cases of the cesarean sections as well as in some sponta- 
neous deliveries it was possible to exactly determine the time of 
birth, but in some cases it could be established only with the pre- 
cision of hours. These circumstances will be elucidated in the 
tables. In order to provoke the appearance of secondary atelectasis 
the following method was used: the kitten was allowed to breathe 
oxygen for a time of about 10 minutes. After that curare was ad- 
ministered to it (intraperitoneally 0,1—0,5 c.c. of a 1 percent solut- 
ion), and the animal was left to inhale oxygen until it died. In these 
experiments respiratory activity ceased before the heart stopped. 
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The latter’s function became gradually slower. These kittens were 
treated after death in the same way as explained above. The luinen 
ration in 5 uw thick sections was calculated according to the metho 
set forth on p. 29. The results of these proceedings are illustrate 
by tables 2, 3, 4. 


Observations 


Lungs with Congenital Atelectasis. — These researches were made 
by studying the lungs of 5 kittens in all. Three of them were ki'led 
intra-uterinally, without ever having been allowed to inhal: 
(Kittens 1/II, 3/II and 11/1), one was made to inhale a litt 
(7/111) and one kitten died of »intra-uterine asphyxia» in su 
way that it was placed into formalin enclosed by the uterus (10 | 
The three first ones show a more or less equal expansion (see | 
2), although it is different in different lobes. This canno 
measured by the eye, but is only revealed by counting. 


TABLE 2 


Kiltens Killed in Utero 


Lumen ratio (%) 


No. of kitlen 


1/II 15 16 
3/II 44 49 
60 63 
11/I 50 43 
10/II 52 60 


The numbers signify: I upper part of right lung, II lower part of right 
III upper part of left lung, IV lower part of left lung 


The structure of the lungs of kitten 11/I was as follows: Macro- 
scopically: the lung is of a light red colour, with a soft consistence, 
most like to that of a gland. The surface of the lung is of an even 
colour. Microscopically: all the lobes present a similar picture. 
(Fig. 1) Lumina are clearly discernible everywhere, the tissue looks 
mice» and regular. The walls are winding, but the walls in general 
are not too thick; they make a thicker impression than »in reality», cell 
owing to their strongly intricate course. The elastic fibres are wind- and 
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ing, flabby». In the thin places the walls only have a thin fibre, 
or there is a single cell adhering, or a capillary springs up from it. 
The epithelial cells *) lining the walls can be clearly distinguished 
from the other parts of the walls, and hang sometimes like grapes 
or berries from their thin central parts. There are one or two cells 
~ very seldom more (3—4) in one place. Their nucleus is of the 
size of a erythrocyte, round or elliptic. Protoplasma forms a smaller 
part of the cell than the nucleus. The shape of the cells varies from 
low prismatic to high prismatic. So e.g. there is a wall near the pleura 
(under it) that has three highprismatic cells, then a capillary and 
again two isolated cells with a capillary between them — these 
cells are isoprismatic. The same variation in the shape of the cells 
down to the lowprismatic form is seen in different places of the 
section. In addition to epithelial cells, the walls have capillaries 
whose endothelial cells have narrow fusiform nuclei. The share of 
the capillaries is about half the wall. They do not have any unbro- 
ken arrangement in the walls on larger areas than what corresponds 
to the width of 2—3 epithelial cells. In addition to them, the central 
parts of the walls have cells with fusiform nuclei. In the lumen 
isolated epithelial cells are demonstrable, which are vaculated. There 
is also some angular shape without a nucleus that stains a light 
yellow with WreGErRT’s hematoxylin and van Gieson, and light red 
with DELAFIELD’s hematoxylin and eosin. Some erythrocytes are 
seen, and sometimes a precipitate. The lumen is mainly empty. 
Two nuclei are seen sometimes in the cells situated in the lumen. 
Kitten 1/II presents a practically similar picture, but the cells can 
be better distinguished from each other. Kitten 3/II is also similar. 

These cases show here and there small areas that only consist of 
cells —- the wall appears thicker, but it is then a place where the 
lumen has been cut tangentially, so that the »bottom» or the »ceil- 
ing» become visible. This impression is gained when examining 30 u 
and 60“ thick sections. Such forms where the lumen is encircled 
by an unbroken regular ring of cells, are not to be found in the 
sections. 


*) Iam using here and below the name of epithelial cells when referring to 
cells covering the walls for greater clearness, meaning the cells lining the walls 
and morphologically resembling epithelial cells. 


« 
A 
on 
—_ 
9 


TIMMY A 


: 


34 


The lungs of the kitten 10/II asphyxiated intra-uterinally 
macroscopically unmistakably larger than those of the prec: 
cases, and according to calculations made on the basis of m 
scopic sections, the lumina occypy a visibly greater part than al 
Some places show variations within about similar limits as in 
forementioned cases. The microscopic examinations also sho 
once a much greater extension of the lumina, but in other res; 
the microscopic picture of the lungs does not differ much from 
above. (Fig. 2) The walls are straighter, but have no proper »tens 
The cells seem to lie at greater distances from each other. ‘| 
shapes are identical with those described above. No visible d 
rence can be established in the relation of the epithelial cells to 
connective tissue. The number and blood-contain of capillaries 
about the same as in other cases of intra-uterine death. This bh: 
so, there is no evident difference but in the size of the lum 
The picture as a whole reminds of other cases of intra-uterine de 
and diverges from the microscopic picture of lungs that have b 


thed to such an extent, that it must be placed into the precedi 


group, in spite of the noticeably larger lumina. The alveolar re; 
does not have any contents worth mentioning, to the contr: 
there is less of it than in other cases of intra-uterine death, bul 
stead there are in several bronchi quite a number of the angi 
formations described above, staining a light colour (amniotic flu 
The lumina are of about the same extension in the case w! 
was allowed to breathe some air through the torn trachea (kit 
7/III, Fig 3). In this case the calculations did not show the differ: 
between the expansion in different lobes to be greater than in lu 
that had not breathed, but when examining microscopically tiss 
sections, it is seen that some sections have areas of a different « 
racter. Here the walls are somewhat more »tense» than in lu 
with congenital atelectasis, the difference being yet very little 
point of fact so small that it would be impossible with certitude 


transfer it into the air-breathed group. The shape and arrangemen 


of the cells and their relation to the other parts of the walls do | 
differ greatly from those described above. In some places the c 
are not distinguishable so clearly, giving the impression of b 
pressed against the walls, These latter appear somewhat thic! 
than in the lungs of other cases with congenital atelectasis. W 
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regard to its weight, this kitten was somewhat more removed from 
a fullterm animal than those dealt with above. 


Aerated Lungs. — My material comprises in all 29 kittens who 
had breathed air. Attempts were made to affect 10 of them with 
secondary atelectasis —- I am dealing later with these cases. Nineteen 
kittens were allowed to breathe freely. They were killed at different 
ages —- at the utmost two days old, and one of them died. 

Aerated lungs are already macroscopically easily distinguishable 
from the lungs of those who had died intra-uterinally, as described 
above. They are unmistakably more expanded, of a light colour, 
and showing on the surface transparent aircontaining lumina. The 
microscopic picture (Fig. 4, 5, 6, 7) is also quite different from the 
one presented by the animals described above, who had died intra- 
uterinally: the walls are straight, ’*tense’’ — they look thinner 
and the number of capillaries is smaller (in other words, the 
capillaries contain less blood) than in animals who had died in 
utero. The elastic fibres are tense. In addition, it can be seen in 
thin sections (5 “) as a difference from animals with intra-uterine 
death, that the contours of the lumina are straighter — the irre- 
gularities that are due to the epithelial cells and capillaries rising 
from the walls, are absent in these sections. Epithelial cells are 
few, and clearly distinguishable only in the corners. In these places 
and in thick sections there are alveolar lining cells with a shape 
that is strongly reminiscent of the cell shapes seen in the lungs 
of animals who had died in utero. I have been unable to find any 
alterations in the forms of the cells ia these sections, on the basis of 
which it would be possible to discriminate between a lung that has 
breathed and a lung of an animal who has died intra-uterinally. 

I do not feel I can, on the basis of the staining methods employed 
hy me, go into the widely discussed question as to whether respirat- 
ion causes changes to appear in the cells of the alveolar lining, and 
as to what is the cause of the difference between the alveolar walls 
of a fullterm fetus and a newborn animal who has breathed. The 
purpose of my study has been in the first place to clear up the dif- 
ference between the pulmonary structure of lungs with congenital 


and secondary atelectasis. As this difference, according to my opin- 
ion, is better illustrated by the general pulmonary picture than by 
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the form of individual cells, a study of the changes in the | 
seems to be less appropriate in this connection. In such p! 
where it was possible to study these changes (corners of the 
sections and the 30 ~—60 u sections) I have been unable to d 
mine any difference in shape suitable for this differentiation. 


Lungs with Secondary Atelectasis. — As already mentioned a! 
I have attempted in ten cases in all to provoke secondary atelec 
in the lungs of newborn kittens. In some of them it was pos 
to render the lungs macroscopically entirely airless. Microscopi: 
spaces could be found also in sections made from such lun; 
and upon counting the ratio of spaces appearing in the whole 
of the section, it was found that it was more than 10°; ol 
area, although there were places in the section that were ent 
devoid of lumina. 

The lumina of the lungs that appeared atelectatic on the sui 
were on an average unmistakable smaller than in the lungs of ani) 
where respiration had taken place and that were killed sudd 
It is justified to consider these lungs at least partially atelect 
and on the basis of the picture presented by them, to estimat 
difference between congenital and secondary atelectasis of the lu 

As already said, the sections showed areas where no lumina cou 
be distinguished at all. Such areas can therefore be regarded as 
completely atelectatic. They are unmistakably of a different con- 
struction than the lungs of animals killed in utero, already on the 
basis of the general picture presented by the section (Fig. 8). lhe 
tissue is compact, irregular, and cannot easily be recognised as lung 
tissue. There are variations in the form of the cells, but it is im- 
possible to establish any fundamental difference as compared to the 
lungs of animals killed intrauterinally. In these places it is diffi- 
cult or impossible to distinguish the epithelial cells from other cells 
of the wall (see Fig 9). There are better possibilities to study the 
structure of the walls in those places where there is a small slillike 
lumen (Fig. 10). The walls are thicker in comparison to those in the 
lungs of fetuses killed in utero. The whole structure is coarser, the 
lumina do not have as many partitions as in the lungs of these 
latter. The epithelial cells are not as clearly distinguishable as those 
rising isolated in the lumen, but they are »pressed» against each 
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other, forming in this way together with the capillaries a uniform 
lining of the walls. When studying thick sections, it is seen that the 
Jumina look slitlike, in contradistinction to those of a regular round 
shaye in the animals killed intra-uterinally. The corresponding pla- 
ces of the sections taken from the lungs of kittens of the same litter 
show a great number of small, round or oval lumina in the lungs 
of animals who died in utero, whereas in lungs affected with secon- 
dary atelectasis the lumina are slit-like and much fewer in number. 
I do not feel that it is possible to distinguish these lungs from those 
of animals killed in utero on the basis of the forms of epithelial cells. 

Attempts were made to affect the kitten 7/IV with secondary ate- 
lectasis at the age of 4 hours. The animal was premature, weight at 
birth being 75 gm. Its breathing had been weak and rattling the 
whole time. The conditions under which the experiment was made 
and its course were similar to the other cases. The lungs did not 
become completely atelectatic, but it was possible to distinguish 
macroscopically areas that were unmistakably air-containing. The 
left lung presented macroscopically and microscopically an appea- 
rance of congenital atelectasis and lumina were clearly seen every- 
where. A section taken from the right lung showed some lumina 
with arched »tense» walls, where the cells could not be seen clearly. 
The experiment speaks on behalf of the supposition that the lung, 
in order to become atelectatic in a secondary manner, must first be 
aerated — i.e. that the alveoli do not collapse unless some air had 
entered them first. In the animals of the same litter that had a 
longer life (7/1 and 7/II) atelectasis could be macroscopically deter- 
mined everywhere in the lungs, and the shape of their walls and 
lumina was microscopically different from congenital atelectasis. In 
the lively kitten (5/III), which was subjected to the oxygen-curare 
treatment when 2 hours old, the lungs became macroscopically 
airless and the structure differed microscopically from congenital 
atelectasis. The lumina were comparatively larger than in the kittens 
7/1, 7/11 and 4/II, which were older when subjected to treatment. 


Discussion 


As stated at the beginning of the chapter, the lumen ratio in the 
lungs was counted. The results of these counts are illustrated by 
tables 2, 3, 4. 
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TABLE 3 


Kittens in whom Respiration had Occured 


Lumen ratio (°%) 
No. of kitten Age. 


2 % hours 
54 hours 
1% days 
25 hours 
53 hours 
2 hours 

1 hour 
20 min. 
2 hours 

2 days 
2 


2 


Dag > = 


11/II 45 min. 
11/III 10 —,, 
11/IV 10 —,, 


mo OWN sl 


The numbers signify: I upper part of right lung, II lower part of right | 
III upper part of left lung, IV lower part of left | 


In the lungs of the animals killed intra-uterinally the lumin 
the different cases belonged to about the same class of size in | 
kittens 1/II, 3/II and 11/1. These animals were killed in the s 
way by squeezing the trachea while the fetus was within the 
niotic sac. They were not seen to breathe and neither macrosco) 
cally nor microscopically could any areas be found that might 
considered having become aerated. In this respect the lungs 
congenitally atelectatic. The fetuses did not, while they were visi 
aspirate any amniotic fluid in the uterus. The other animals of the 
same litter did not begin breathing immediately after birth, }ut 
remained in a state of apnoea for a few minutes. In each case the 
mother -had received morphine and been anesthetised with chloro- 
form, which may have partly been the reason why the kittens were 
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! 
| 
N 
I | IV | Av 
iI 45 53 30 10 ' 
IV 56 10 57 61 5: 
53 61 50 58 
I 52 50 52 az | 
| 44 54 47 2 | 
_ IV 57 53 59 50 5 | 
qi 46 13 14 12 | 
6/II 62 53 70 53 6 = 
8/I 66 66 - 58 56 62 
8/II 77 77 69 77 
8/1V 57 57 51 16 5 
9/I 54 45 56 15 5 
9/II 35 54 16 72 52 
9/III 19 69 83 65 | 
9/IV : . 75 81 1 Go| 
91 79 73 82 
17 49 58 51 
74 54 i 55 65 


TABLE 4 


Kittens Treated with Curare and Oxygen 


Lumen ratio 
if kitten Age. 


Il IV Average 


49 hours 34 29 
1 % days d 39 39*) 
17 18 
3 h.45min. < < 34 32 
77 hours é 25 23 
23 18 18 20 


6 h.20min. 37 43 41 


The numbers signify: I upper part of right lung, II lower part of right lung, 
III upper part of left lung, IV lower part of left lung. 


not active. It can therefore be said that there evidently had not 
been any extension of the lumina in the lungs after the cesarean 
section was begun. It is impossible to say whether the fetuses had 
made intra-uterine respiratory movements when the anesthetic first 


took effect, and whether this may have modified the »normal» intra- 
uterine state of their lungs. I feel however it can be indisputable 
affirmed that the lungs were congenitally atelectatic in all these 
cases, according to the general interpretation of this concept. Even 
if the microscopic picture of the lungs does not in every way fulfil 
all those demands which have been laid down for congenital ate- 
lectasis of the lungs. (See p. 14). 

Fetus 10/II suffocated in utero without ever having breathed air. 
Its lungs did not otherwise differ from those described above,but 
for their unmistakably larger size, even macroscopically. Micros- 
copically their lumina were quite evidently more extended than in 
the three previous fetuses, and when counting the ratio of the 
lumina, it was possible to ascertain that the ratio was much higher 
than for the others. If this case is set apart from the others without 
considering it any more as congenitally atelectatic, one arrives at 
the result that the Jungs of a fetus that had died intra-uterinally 
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and not inhaled air, are not necessarily congenitally atelectati ate 
is evident that when the fetus dies in utero, factors often occur * }; ak 
constrain it to aspirate amniotic fluid, even in considerable amou ts, ate 
If they are removed from the group of congenital atelectasis, est 
may often cause still greater confusion with regard to some indi mo 
vidual cases, as to whether a certain case should be consid: 1 
congenitally atelectatic or not. The easiest course therefore w lun: 
be to regard such cases also as congenitally atelectatic, irrespec: ive hal 
of the extension of the lumina. This latter should then be left con 
of the determination of congenital atelectasis (in so far as the 
wanted to make this determination on the basis of the histol vic red 
picture). I shall revert to this question with regard to the hu: lum 
fetus in the chapter dealing with human post mortem material. coul 
In the lungs of such kittens who were allowed to breathe air :\ wit! 
were killed suddenly, the size of the lumina was subject to gi « area 
variations in individual cases. There are also sometimes greater \: say 
riations in the different lobes of the same case than what is see that 
different places of congenitally atelectatic lungs. These variativn: spat 
in size are noticeable also in such cases where the lungs appear and 
fully aerated macroscopically, nor are there any atelectatic are: indi 
to be found microscopically. The lumen ratio in the lungs of the only 
kittens belonging to the same litter but killed in different way one 
(kittens 9/I—9/IV) varied considerably. If it is taken into consi seco! 
ration that already in lungs with congenital atelectasis the lunic In s 
extension can be 40—-60 per cent of the whole area in microscopic exter 
sections, it is evident that it is impossible to determine the aera The 
ion of the lungs only on the basis of the size of the lumina — or : show 
least, it is impossible to say whether some area is air-containing or that 
not. It also appears evident that the different kittens cannot be there 
compared to each other on the basis of such calculations. A com- so fa 
parison of the lumen sizes of kittens 8/I—8/IV speaks for the sup- 
position that the lumen ratio grows in the course of the first 24 
hours, Yet the material is so small that it does not allow of any Ki 
conclusions if the differences are not more considerable than those macr 
illustrated by the tables. A better idea of the aeration of the lungs pulm 
than a simple counting of the size of the lumina, is a microscopic If th 
study as to whether the lungs show any atelectatic areas. Having were 
made a discrimination on the above principles between congenitally struc’ 
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atelectatic and air-containing areas, it was found that the lungs of 
a kitten less than one hour old can already be free from congenital 
atelectasis. The congenitally atelectatic areas persisted for the long- 
est time in the regions of the large bronchi, as the said areas were 
most often to be found in these places. 

There were great variations in the extension of the lumina in 
lungs affected with secondary atelectasis by means of oxygen in- 
halation and curare. Not a single time was it possible to achieve a 
complete absence of lumina in the whole area of the lung. While 
the lung appeared macroscopically airless, tough, of a dark greyish- 
red colour, spaces were clearly seen in the microscopic section. The 
lumen ratio averaged about 20 °%/, in these cases. According to these 
counts, the lumen was unmistakably less extended than in the lungs 
with congenital atelectasis. Even if there were completely airless 
areas in the lungs whit secondary atelectasis, and one can therefore 
say that complete atelectasis is possible, -— yet it cannot be denied 
that in these cases such areas are also atelectatic where narrow 
spaces are found in the tissue. The borderline between atelectatic 
and non-atelectatic is not clearly defined here. I do not find it 
indicated, or even possible, on the basis of this material comprising 
only newborn kittens and secondary atelectasis originated only in 
one way, — to go into the question of atelectasis appearing in a 
secondary manner, or to attempt a general determination of it. 
In such cases that were airless (atelectatic) macroscopically, the 
extension of the lumina was 20—30 per cent of the section area. 
The lumen ratio clearly surpassed that percentage in the cases that 
showed macroscopically aerated areas (Kitten 4/I), — It is possible 
that the lumen ratio is different in different species of animals, 
therefore conclusions can be made on the basis of the above only in 
so far as newborn kittens are concerned. 


Conclusions 
Kittens that are not allowed to breathe air and whose lungs are 
macroscopically airless, show unmistakable lumina over the whole 
pulmonary area, their ratio amounting to about half of the latter. 
If the kitten had strongly aspirated intra-uterinally, the lumina 
were considerably more extended, but the lung still retained a con- 
struction reminding of congenital atelectasis. 
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At the onset of respiration changes take place in the lungs o 


kittens, not only in the shape or extension of the lumina, but ¢| 
structure of the walls also alters. It is not considered possil) 


this paper to differentiate on the basis of the forms of the cell 
tween initial (congenital)and secondary atelectasis. 

It is possible to distinguish secondary atelectasis in kittens 
the fetal condition of the lungs, as well as on the basis of ma 
copic and microscopic characteristics. In lungs affected with s: 


dary atelectasis the lumina are smaller than in the airless lun; 


a kitten dead at the time of birth. Microscopically a differe: 
seen both in the shape of the lumina and the position of the 
on the walls. 
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IV Human Post Mortem Investigations 


1. Congenital Atelectasis and Aeration of the Lungs 
Fullterm Infants 
Stillborn and Asphyxiated who did not Resuscitate. Congenital Alelectasis 


There were 14 stillborn infants according to the delivery histories. 
It cannot be considered a priori that the lungs of stillborn infants 
are the same as in the fetal state. I.e., they are not a suitable start- 
ing-point for a research as a type of lung where no respiration has 
occurred. There are numerous observations as to how stillborn babies 

- even fetuses taken out of undamaged amniotic sacs — both 
macroscopically and microscopically show air-containing areas in 
their lungs (LApos, KATHE, HorMeter, Diiric, RAEstRUP, MEIX- 
NER, SCHONBERG, STRASSMANN, HECKER, WILLE). 

Of the stillborn babies of my material one died during pregnancy 
and the others in the course of the delivery. Of those who died 
during delivery five were such (casés no. N 2143/1/44, N 906/1/46 A, 
K 719/45, K 1811/45 and K 643/46), in whose lungs it was possible 
to find already macroscopically air-containing areas on the surface 
of the lungs, differing from the pulmonary tissue elsewhere. Nine 
others were more or less similar to each other. Their lungs were 
tough, resembling glands in their consistence, the surface was 
smooth,regular,the colour varying between greyisch-red and greyish- 
purple. The lungs sank in formalin. 

The only case of my material who died in the course of pregnancy 
(N 626/1/45) had small, greyishpurple lungs. The following was 
found by means of a microscopic examination of them: The 
epithelial lining of the bronchi and bronchioli had come off in 
small patches everywhere and filled their lumina. The main 
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part of the tissue of the alveolar tree was formed by engorged « 
laries. The endothelial cells in the capillaries were clearly vi 
their nuclei were crescentshaped, well stained. There were bu 
cells in the alveolar epithelium — they were generally detach 
the lumen. Only some cells adhered to the walls. Their sha; 

isoprismatic, sometimes somewhat higher, sometimes som« 
lower. The form was often irregular and the protoplasma indisti 
visible. The nucleus was round or elliptic, well stained. The 
in the connective tissue of the walls were well preserved. The s 
of the nuclei in the cells of the connective tissue was fusiforn 
nucleus often arched, its length about 3—-4 times larger th: 
thickness. Long and narrow nuclei were nowhere visible i: 
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cells of the connective tissue. 

The case was not a good one, in so far as the postmortal ch: 
were already far developed, but such changes are so rapid in b 
who die during pregnancy, that they are already present at | 
The post-mortal changes were even more advanced in other in 
dead during pregnancy whom I have examined, and their | 


structure was entirely blurred. 

In case N 2246/11/45 there was a striking engorgement of the |, \ood 
vessels in the histologic section. There was a clear preponder:nce 
of capillaries in the walls, and also touching the lumen nearly ey- 
clusively engorged capillaries. Their endothelial cells had crescent- 
shaped or fusiform nuclei. The walls ran a tortuous course an: 
capillaries bulged out into the lumen. The alveolar epithelial 
were usually single in each place, but in some places 2—3 clo 
each other. They were iso- or lowprismatic, the nucleus was round 
and well stained, lying in the centre of the cell or somewhat basally. 
Protoplasma was slightly stained, taking up half the cell at th 
utmost. Sometimes the cells in the capillaries can misleadingly resem- 
ble epithelial cells, but it is possible to make the distinction on the 
basis of the shape and situation of the cells. Cells resembling those 
of the alveolar epithelium were found detached in the lumen. In such 
cases their protoplasma was granulated — some cells were clearly 
disintegrating. The nuclei in the cells of the connective tissue ol 
the walls were fusiform, their length surpassing their thickness 2—4 
times. The bronchial epithelium was well. preserved and stained 
strongly. Thus, there are no essential differences between this cas 
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and those who had died in utero, the differences having probab!y 
been produced by the abovementioned post-mortal changes. 

The highest lumen ratio was found in cases N 2686/11/45 and 
N 810/I1/45 (see table 5). Their microscopic picture does not 
greatly differ from the preceding. The lumina appeared here more 


extended and the walls thinner than above. The amount of blood 
in the capillaries was evidently less than in those with smaller 
lumina, There were also in these cases clearly discernible highpris- 
matic epithelial cells, although the lowprismatic were perhaps the 
majority. Practically every lumen had contents, although they did 
not till them completely in the section. I shall make a more detailed 
report on these contents in the chapter dealing with aspiration of 
the amniotic fluid. 

In the other cases no essential differences in structure could be 
found microscopically, except variations in the size of the lumina. 
(Table 5 gives an idea of these variations. See also Fig. 11, 12,13) 


TABLE 5 


Lumen Ratio in Stillborn Fullterm Human Fetuses 


No. Ill Average 


626/11/45 

2659/11/45 
1634/1/45 36 33 % 
810/11/45 47 % 
847/II/41 29 % 
965/I1/41 29/%, 

N 2246/11/45 19 % 
N 2686/11/45 39 % 


Th numbers signify: I right upper lobe III right lower lobe 


In case N 2143/1/44 the fetus died evidently due to the prolapse 
of the umbilical cord. Macroscopically there was a scant quan- 
tity of air in both upper lobes. It is possible that it had 
entered the lungs in consequence of the insufflation recurred to. 
Microscopically the picture was in several sections similar to that 
described in the above cases. But there were some places where 


|_| 

> 
| > 
17 of 
15% 
34,5 % Z 
| a 
7% 
| 30 % 
| 29.5% 
195% 
38,5 % 


46 


the walls seemed straighter, more taut, the lumen was empt 
such places there was no twisting of the capillaries, they di: 
rise into the lumen in the same way as in airless places. Ther 
not any considerable difference in the thickness of the walls, 1 
the shape of the epithelial cells. The nuclei of the cells in th 
nective tissue were oblong in some places, but the differenc: 
not distinct as compared to the airless area. 
In case K 643/46 there were no essential differences in the s 
ture of the aerated areas compared to the above, although 
were more air-containing areas and they were more widely s| 
The walls were thick in part of the area. But in several places | \\e uou 
were thinner than in the previous case. The epithelial cells \ er tha’ 


high-, iso- or lowprismatic also in the areas with extended lun ina. of tl 
It could not be found that the cells in these areas were lower | \an is in 
in the airless places. The capillaries were less full of blood or I 
flush with the walls; they did not have a winding course. In som chy! 
places the nuclei of the mesenchymal cells were elongated in!o a tion 


narrow ribbon-like shape, but this was not the case everywher ness 

In case K 719/45 the lungs were nearly everywhere aerated, «|! ; nucl 
light colour, the pieces cut from them floated. Microscopi s th 
the alveoli were wide open, their walls thin, sometimes »thread cate, 
like», (Fig. 14) The tissue had but little blood, the capillari It is 
were thin. Alveolar epithelial cells were isoprismatic, they coul listin 
be clearly seen in the angles of the extended lumina, Th 
delive 
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sometimes some isolated isoprismatic cell could be found also 
straight part of the wall. In the walls the nuclei of the conn 
tissue cells were often long and narrow, unmistakably nar 
than in the airless area. However, there were also fusiform 1 parth 
that looked like mesenchymal cells. The histologic picture.of a 

areas in the other cases did not present any aspects essentially 
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fering from what has been already described. 
There are only 4 cases who, according to the delivery hist apill: 
were born asphyxiated and did not resuscitate. One of them than i 


aerated areas both macroscopically and microscopically (case N 
The 
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1/46). The microscopic picture was similar to what has been 
above with regard to insignificantly aerated lungs. (e.g. case K | 
16). The microscopic picture presented by the others was su 
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has been described above for airless lungs, the size of the lumina 
varying also from case to case. 

Thus, these cases are not essentially aifferent from those who had 
died in the course of the delivery. 


The structure of the lungs with congenital atelelectasis on the basis of 
the cases described above is as follows: 

The different lobes of the lungs present the same picture. Un- 
mistakable lumina are to be found everywhere. In other words, 
the walls are not in close contact to each other. The walls are tort- 
uous, their thickness varies in different cases. It can often be noted 
that the relation between the thickness of the walls and engorgement 
of the capillaries, and on the other hand the extension of the lumina, 
is inversely proportional. The alveoJar epithelial cells are high-, iso- 
or lowprismatic, irrrespective of the size of the lumen. The mesen- 
chymal lining cells are fusiform, their nuclei lie in the same direc- 
tion as the course of the walls or slightly diverge from it. The thick- 
ness of the nuclei surpasses their length from 2 to 4 times. The 
nuclei in the capillary endothelial cells are twice to 4 times as long 
as thick, fusiform or crescent-shaped. The general aspect is intri- 
cate, with numerous compartments. The lumina have contents. — 
Itis evident that these areas are congenitally atelectatic and clearly 
(istinguishable from areas where respiration has occured. 

The pulmonary structure of infants who had breathed during 
delivery has undergone the following changes: the tortuous course 
of the walls has disappeared. It appears as if the bulging capillaries 
and cells which caused the irregularity of the lining surface, were 
partly drawn into the wall. No essential changes can be noted in 
the shape of the alveolar epithelial cells, as there are high-, iso- and 
lowprismatic cells also in aerated lungs. The shape of the nuclei 
in the mesenchymal cells has sometimes undergone changes. They 
are narrower and longer than in lungs with congenital atelectasis. The 
capillary endothelial cells are perhaps somewhat narrower in aerated 
than in congenitally atelectatic lungs. Both these nuclei and those 
of mesenchymal cells show similar forms as in congenital atelectasis. 
The general aspect of the lungs has become less complicated, the 
walls being tense and their irregularities gone. Although it seems 
that alveolar epithelial cells occur less frequently than in congenital 
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atelectasis, this is a phenomenon that is probably due to the s'ret- 
ching of the walls. Thick (60—120 #4) sections show a great number 
of isoprismatic lining cells also in aerated lungs. 

Alveolar contents are one of the important distinctive featu: 
congenitally atelectatic lungs. Even if I do not in this conn 
make a more detailed study of the character of these contents 
imperative to give a short exposition. Each of the preceding 
where no alveoli expanded by air were determined histologi 
had alveolar contents. They do not always fill the whole lu 
but appear as precipitate, usually in its central part. Ext 
lumina are partly empty, but smaller lumina seem to be comp! 
filled with the substance. This is not clearly visible in a 
lumina, and if there is some residue, it is found along the wa 
the lumina. In addition to the forementoined substance, piec: 
often be found which are skin epithelium cells or vernix ca: 
Their precense is not equally regular and their number gi atly 
varies in different cases. 

The microscopic picture of non-aerated lungs of fullterm fe! uses 
shows an essential difference among the individual cases only with 
regard to the lumen ratio (Table 5). On the other hand, each 
one is clearly distinguishable from aerated lungs. According to this 
study, the extension of the lumina does not have any signilicant 
influence on the finer structure of the lung in the human [ctus, 
as long as the lung remains airless. 

Conclusions can not be made on the basis of the cases reported 
above as to the fetal state of the lungs. As illustrated by tabk 
11, they all show either signs of intra-uterine asphyxia or (ther 

yas a complication during delivery which can be regarded to have 
caused premature respiratory movements and in this way, dilala- 
tion of the lungs. It is not at all evident that those lungs where the 
lumina were more extended should have been subjected to thie in- 
fluence of a factor producing stronger respiratory movements. Such 
knowledge as we have at our disposal does not allow of making any 
conclusions with certainty in regard to this question. It is further 
impossible, on the basis of these cases, to determine the size ol 
the alveolar lumen at the moment of birth, before the inhalation 
of air in such cases where there were no factors disturbing the um- 
bilica] circulation. In one respect all these cases are similar: th 
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injurious factors directed against the baby during delivery were so 
strong that they caused death. 


Live-born Infants. Aeration of the Lungs. 


It is not possible to determine on the basis of my material how 
quickly the lungs become aerated in infants who are going to live 


and have a good respiration. Such infants as die in the course of 
the first few days after birth usually suffer from diseases or faulty 
devciopment that have a restraining influence on the respiration 
and the rapidity of aeration of the lungs. One can therefore say 
that the results obtained from post mortem material represent in 
the first instance the slowest aeration. 

My material is such that it is not possible to exclude from it 
cases where factors delaying the aeration are absent. However, I 
omit, to begin with, al] those where factors greatly delaying the 
expansion of the lungs were to be found in the lungs themselves. 
I have therefore excluded all cases where formations of membranes 
could be ascertained. (See chapter concerning aspiration of the am- 
niotic fluid). I am also omitting cases that showed an unmistakable 
disorder of the intra-thoracic development (Diaphragmatic hernia — 
cases N 967/11/45, N 534/1I/45). The cases indisputably remaining 
also have a great number of factors influencing the respiration, 
but, as already said, it is impossible to obtain material that should 
not have any factors exercising influence on the respiration. 

When determining the rapidity uf the lungs’ aeration with the 
aid of my material, I have been able to use as a basis of estimation 
nearly solely the circumstance, how soon the congenital atelectasis 
disappears (see animal experiments p. 40). When congenital atelectas- 
is is used as a basis of determination it is imperative to draw a 
division between it and secondary atelectasis. It was possible to 
determine in the animal experiments the histologic difference 
between these two forms of atelectasis. In the post mortem material, 
there is a difficulty of finding a starting point, as it is hard to 
determine some area which has with certainty become atelectatic 
in a secondary manner. 

As already mentioned in the survey of literature (p. 25), vernix 
membranes have been found only in aerated lungs, and it is consi- 
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dered that respiration is a necessary factor for their appear::nce. 
(My own researches point in the same direction). It can ther:for 
be considered most probable that areas where these membran: « are 
met with, have breathed. As these membranes are sometime: de- 
monstrable also in atelectatic regions, the latter can be regarde: asa 
type of a secondarily atelectatic area. The possibility cann:.' he 
denied that these can have partly collapsed first after deat. In 
these cases also they represent aerated areas which have aftery ards 
become airless. 
Case N 494/I1I/45 had rather extensive atelectatic areas, \ 

membranes could be found. (See Fig. 15) This baby had sur 
for 27 hours. Its condition after birth was good, according t 
history of delivery. Microscopic examination of lungs revea 
great quantity of membranes in all sections. All the lobes s| 
atelectatic areas. The right lower lobe had the largest am 
When examining the atelectatic areas one could clearly dintin 
small lumina covered with membranes. The walls were tort 
The shape of the lumina was irregular, both shape and size va 
greatly. The walls were thick. The capillaries were rather fi 
blood, bulging somewhat into the lumen. The nuclei of their « 
thelial cells were oblong. It was difficult in some places to 
alveolar epithelial cells. The form of the cells was low- or iso 
matic, but highprismatic cells were also found. There were 
cells in one place — usually they were isolated. The plasma stained 
but slightly. The nucleus was round or oblong, sometimes anvular 
or lengthened. Part of the nuclei was dark, without structure ()yk- 
notic). The nuclei of the connective tissue cells were oblong, rather 
short, sometimes looking twisted. As a whole the tissue had an 
irregular appearance and seemed »in disorder, and it was 
sometimes difficult to distinguish among different kinds of cells. 

These characteristics of secondary stelectasis conform rather clo- 
sely to the picture which was obtained by means of animal experi- 
ments of lungs with secondary atelectasis, and correspond to the 
changes observed in aerated lungs. In order to draw the division 
between congenital and secondary atelectasis in each case one must 
try to establish, what are those essential and typical characteristics 
that divide these two forms of atelectasis from each other. [hi 
lumen size is no essential difference, as according to what has /een 
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explained above, this size can greatly vary in lungs with congenital 
atelectasis. It seems however that the average variation is less in 


TABLE 6 


Characteristics of Congenital and Secondary Atelectasis in Lungs 


of Fullterm Infants 


Congenital atelectasis 


Secondary atelectasis 


Size of lumen 
Thickness of walls 
Course and shape of 
wal! 


Capillaries 


Endothelial cells 
Alveoral epithelial 
cells 

Form 


Nucleus 


Arrangement 


Mesenchymal cell 
nuclei 


General aspect of 


luny 


Small variations in same 
case 

Small variations. General- 
ly thin 


Tortuous course 


Engorgement varies. Capil- 


laries clearly distinguis- 
hable from walls, bulging 
out into lumina 

Nuclei crescent-shaped or 


fusiform 


Clearly dinstinguishable 
from walls 


Hight-, iso-, lowprismatic 
varying 

Round or elliptic, in centre 
or basally 


1—3 in same place, of cif- 
ferent shapes. Arrange- 
ment often irregular 


Fusiform, length exceeds 
thickness 2— 4 times 


Xegular, different places 
present same aspect. 


»Nice» structure 


Wide variations in differ- 
ent places 
Wide variations. Often ap- 
pear thick 


Straighter course 


Engorgement varies. Capil- 
laries mainly on level of 
walls 


Nuclei crescent-shaped 


Flush with walls 


High-, iso-, lowprismatic 
irregular 

Round, elliptic, angular 
generally in centre 


1-—3 in same place, of dif- 
ferent shapes. Arrange- 
ment irregular 


Ditto 


Irregular and varying ap- 
pearance. »Coarser» struc- 
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lungs with congenital than with secondary atelectasis. It als: ap- 
pears that the thickness of the walls varies less in congenital ! hay 
in secondary atelectasis. Owing to these features, the struct of 
a lung with congenital atelectasis is more regular than in ings 
affected with secondary atelectasis. Table 6 illustrates the «ha- 
racteristic features in different parts of a lung with congenil:: and 
secondary atelectasis. It is difficult to determine, to what ane ‘ent 
the characteristic features of secondary atelectasis described he: can 
also be present in congenital atelectasis of a longer persis\ ice, 
On. the basis of animal experiments, it appears as if the | reas 
must first become aerated before they are affected with s: -on- 
dary atelectasis. 

When dealing here below with the rapidity of the inflation « 
lungs, whose basis is the disappearance of congenital atele: 

I did not consider myself justified in regarding as congenital! 
Jectatic other areas than such as have shown the characte: istic 
features of it described above. It must be admitted that the asis 
of estimation is not quite free from possible errors. It is how over 
practicable to check the results to a certain extent with the jelp 
of such cases that are free from atelectasis. Although the clinical 
knowledge is often incomplete, it still helps in the estimation ©. the 
cases. This being so, there are some possibilities to estimat: the 
rapidity of the aeration of the lungs also on the basis of this !vate- 
rial, duly considering the limitations described above. 

The youngest case who showed strongly inflated lungs, dic in 
the course of the delivery (Case K 719/45). The greatest part of 
the lungs was aerated. They were throughout of a mosaical |ight 
colour. Microscopical it was possible to ascertain that the basal jarts 
of both lower lobes had unmistakably airless areas. The borders of 
these areas were very distinct (See Fig. 14). The airless areas wer 
very few. The infant having died in the course of the delivery, this 
case proves that very extensive areas can become fully aerated as a 
result of only a few respiratory movements, It must be noted that 
the extended lumina were generally open »to the utmost» and th: 
walls thin, threadlike. Although smaller lumina could also be found 
in several sections, they had unmistakably tense walls. Thus only 
the basal parts remained airless. Large areas of the dorsal parts 
were also aerated. 


N 
Ix 
K 
12 
N 
N 
N 
| 
7 
+4 
P 
11 
L 
11 
in 
Sign 
II 
elt 


TABLE 7 


Aeration of the Lungs in Fullterm Infants free from Membranes 
Alelectatic Areas in Different Lobes 


II 


ind age. 


Ca 


Sa 


8/1/45 
in. 
23/45 
hours 
99/45 B 
hours 
80/1/45 
» days 
55/11/45 
0/46 


|} 2 days 


| P 358/45 
3 days 

, 261/47 
7 days 
L 272/47 
7 days 

> 363/45 
11 days 
L KP/45 
11 days 
L 122/45 


1 month 


Signs: — no atelectatic areas, + small atelectatic areas, + middlesized atelecta- 
tic areas which do not comprise half of the area of specimen, ++ ate- 
lectatic areas being half or more of the area of specimen. 


Ca = congenital atelectasis, Sa 


secondary atelectasis, I = right upper lobe, 


II right middle lobe, III = right lower lobe, IV = left upper lobe, V = 


left lower lobe 
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| No 
Ca | Sa Ca | Sa |__| | |_| Ca | Sa | Ca | Sa 
| 48 
| K t t t . + t 
| 12 
| « t 4 
2¢ 
|} 2davs 
| N 829/1/41 +? t +4 
2 days 
N 815 /11/46 ++I 4 21 4 
12d VS | - 
K 862/45 4 42 
[ 
[ 
t 
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Table 7 illustrates the presence of congenital and secondary «te- asp 
lectasis in lungs free from membranes where respiration has occu *red tim 
applying the above methods of determinaion. I have also rev 
attention to the contents. The precipitate appearing in congeni' \||y hav 
atelectic lungs has no such definite character that it could nm lect 
regarded as due also to other reasons. A substance of a sin ilar wh 
appearance is sometimes met whit also in lungs of older inf» its, res] 
Its absence gives however an indication to the effect that the 
had become aircontaining, as this substance could be found in {he rup 
lungs of all stillborn infants. No absolutely certain division |. Bo! 
ween congenital and secondary atelectasis could be drawn in ‘he 845 
areas of each one of the cases illustrated by the table. In the 1: hav 
jority of cases however I find that the difference was sufficic \th are: 
evident. Cas 

It can generally be seen in a lung that has breathed only {vr ; obs 
short time and become only partly aerated, how only a par! o pec 
the alveolar tree is expanded, and its peripheries retain flabby \ unr 
and small lumina. (Fig. 16, 17) This is regularly found in the lung lob 
of infants who died in the course of the first three days of life. | he say 
same findings can be made in the lungs of those who died during thr 
delivery or were asphyxiated and did not resuscitate. The and 
K 719/45 (see above) is an exception, where the lumina were exicn- ares 
ded and the partitions thin in a throughout aerated area (See |'ig. cert 
14.) When the alveolar tree is only partly air-containing, its peri- infe 
pheral parts generally have morphologically the appearance of con- of ¢ 
genital atelectasis. This can therefore be considered to some ex! cnt A 
as a normal phenomenon ia the aeration of the lungs in cases wher onl 
it takes place slowly. It is not possible to maintain on the basis of ext 
my material that this should always be the case —~ also if the {ma 
aeration is rapid. To the contrary, case K 719/45 speaks against pen 
such a supposition. on | 

When examining as a whole the clinical picture and the post A 
mortem findings of the cases presented in table 7, we get an idea was 
as to what an extent the aeration of the lungs can be regarded as the 
possibly differing from corresponding »normal cases». (See table diff 
12). It is to be noted then that nearly all were in a serious pathologic in | 
state, which can be considered as having exercised an influence on qui' 
the character of the respiration. The six youngest infants had serious wer 
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asphyxia and several had had an impeded respiration the whole 
time. The seventh had a difficult respiration and the post mortem 
revented a congenital heart disease, which must be considered to 
have made the continuation of life impossible. Congenitally ate- 
lectatic areas were found in all these cases. The youngest, of 
whom the delivery history does not say anything with regard to 
respiratory disturbances, were two days old (Cases N 829/1/41 and 
N 8415/11/46). One of them revealed a cerebral hemorrhage, the other 
rupture of the liver and hemorrhage into the abdominal cavity. 
Both cases show small areas of congenital atelectasis. Case N 
845/11/46 can be taken to have breathed well at first, and to 
have therefore approached the »normal». These cases have larger 
areas affected with, secondary than with congenital atelectasis. 
Case K 862/45 is normal in so far, as nothing pathological was 
observed during the first day of life, and the baby died unex- 
pectedly and suddenly. The lungs did not show at all any 
unmistakable areas with congenital atelectasis. The left lower 
lobe had small atelectatic areas of which it was impossible to 
say whether they were congenital or secondary. In an infant aged 
three days who was sleepy and’ slow to react (case P 358/45) 
and in whom the post mortem revealed a cerebral hemorrhage, 
areas were found in the lungs that could be regarded with 
certainty as congenital atelectatic. Only in the lungs of an 
infant a week old was it possible to establish a total absence 
of congenital atelectasis (L 261/47). This baby died suddenly. 

As illustrated by the table, the lungs are aerated everywhere 
only as late as in infants about two days old — up to that time 
extensive atelectatic areas are to be found at least in one lobe 
(marked on the table + or ++), and not only a few areas or a 
penetration of air into some part of the alveolar tree only (marked 
on the table +). 

Although the microscopic examination revealed that the lung 
was air-containing everywhere, and there were even no sections of 
the alveolar tree unmistakably airless, the walls seemed to be of a 
different thickness. Case K 719/45 had thin threadlike walls, but 
in case K 862/45, which was aerated throughout, the walls were 
quite clearly thicker. In a baby who had lived 7 days the walls 
were again unmistakably thinner — and this was also the case in 
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an older infant. It can therefore be said that the aeration o' lJ] 
sections and consequently the absence of atelectasis does not }) ove 
that the lung is fully expanded, but also such cases who have | 
characteristics show an aeration of different degrees. This ci: 
stance makes a comparison of the aeration in different cases 1) ore 
complicated than can be supposed solely on the basis of a ma 
copic examination. — It must be admitted of course that 
mortal changes can partly cause differences, therefore one mu 
careful when making conclusions on the basis of these findings 


Conclusions. — The lungs can become almost completely ae: 
alreadey after a few inspirations. 

The lungs in my post mortem material were unmistakably ae1 
everywhere in infants 7 days old. However, already such in! 
who had died aged 2—3 days, can have lungs nearly free from 
genitally atelectatic areas. In such cases there have generally | 
factors which weakened the condition of the baby. Atelectatic : 
persisted for the longest period of time in the lower lobes. Secon 
atelectasis can already be found in infants one day old. Cases 
do not have atelectatic areas, are exceptions in the post mo 
material. 

The aeration of the lungs where membranes could be found 
be taken up in connection with the aspiration of amniotic fluid. 


Premature Infants 


Stillborn and Asphyxiated who Did not Resuscitate. Congenit 
Atelectasis. 


There are only five stillborn infants in my material weig! 
< 2500 gm, the weight varying from 670 to 2000 gm. On 
them died during pregnancy (Case K 591/45). The weight : 
birth was 1930 gm. The fetus was somewhat macerated. ‘lhe 
inner organs were soft. The lungs were macroscopically airless. 
Microscopically all sections presented a similar picture. Lumina 
were demonstrable in the alveoli. Their epithelial cells had for the 
most come off. The shape of the cells adhering to the walls was 
high- or isoprismatic. The erythrocytes were clearly visible in the 
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capillaries and judging by them there was a great number of 


capi aries. 

The smallest of those who had died during delivery were the 
twins K 425/45 A and B. — The weight of the B-fetus at birth 
was 670 gm. Macroscopically the lungs were airless —- the surface did 
not show anywhere aerated areas, but had the same appearance 
throughout, of a greyish-red colour. Microscopically it was possible 
to determine that the lumina of the anterior part of the right cen- 
tral lobe were unmistakably more extended than elsewhere. There 
were no Significant variations otherwise, either when measuring 
by the eye or counting the lumen ratio (see table 8). In the 
areas With small lumina (8—10 %) the cells lining them were high 
or isoprismatic. (Fig. 18. See also Fig. 23) They were lining the 
main part of the lumen but here and there loops of capillaries 
could be seen among them in direct contact with the lumen. 
Protoplasma in the cells stained either feebly or not at all. The 
nuclei were oblong or round, lying in the centre of the cel] 
or somewhat eccentrically, when they where often farther away 
from the base than from the surface. The diameter of the 
nuclei was about half of the diameter of the cells. The alterations 
of the forms of the cells were usually insignificant, — yet 
there were sometimes cells strongly differing in shape from the 
others in the lining of the same lumen (highprismatic, isopris- 
matic). The arrangement of the cells was often regular, but some- 
times not — there were places where the lumen was insignificant —- 
and it could then be noted that they had formed epithelial layers. 
The abundance of capillaries varied in different places and it was 
often possible to find capillaries only in the basal parts of the epi- 
thelial layer; their coils did not in that case penetrate among the 
epithelial cells. The extension of the capillary coils which reached 
the lumen varied from areas of the width of one epithelial cell to 
areas corresponding to the width of 3—4 such cells. The nuclei of 
the capillary endothelial cells were clearly visible. The extreme 
periphery (pneumonomeres) were most deficient in capillaries, and 
the greatest capillary coils lay in the somewhat more central parts. 
The lumina were generally empty. The whole had an appearance 
of regularity and the lumina were clearly distinguishable by reason 
of their light epithelium. The tissue between the cavities was loose, 
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its cells had oblong or fusiform nuclei. It was not clearly dis! ip- 
guishable by staining from the epithelium, the only difference } 
that the protoplasma in the cells took on a somewhat stro 
staining. Nothing was seen there that resembled a staining pr 
to connective tissue. Only around the blood vessels there were 
lagenic and elastic fibres. The sections had some places where « 
with the exact appearance of epithelial cells formed an islet de 
of lumina within the tissue, that was clearly bounded by the 
rounding loose tissue. There were also similar islets formed | 
few cells and also places where the lumen was quite insignific 
I have regarded these forms as being caused by a dissectio; 
different places. 
The weight at birth of twin A was 850 gm. In the anterior pai | 
the lungs it was possible to distinguish very few light-coloure 
aearated areas, differing from the rest of the tissue. Microscopic 
the structure of the lungs was not different to that of the B-f 
Case N 352/I1/45 (weight at birth 1040 gm) did not reveal ma 
copically any areas differing from the rest of the structure. Micros- 
copically there was a small area in the right lower lobe with 
tended lumina. (Fig. 19 —- see also Fig. 28.) Elsewhere | 
were small but distinct. The structure differed clearly from 
preceding. The cells lining the lumen were of the same form : 
above, but they did not line the lumen nearly as uninterrupteilly, sion 
there being usually 2—5 cells close to each other and coils of capil- stat 
laries in the spaces between. The capillaries were unmistakably more he 1 
abundant than in the cases K 425/45 A and B. The walls were of s 
thinner — they appeared now as partitions and the aspect was not of | 
at all similar to the above where the epithelial part was seen as kab 
some kind of an islet in the loose mesenchymal tissue. The tissue pro 
in the walls was not different to what has already been descrilied. viel 
Case N 1521/11/45 (weight at birth 2000 gm.) showed macrosco- the 
pically an area in the front part of the right central lobe that was pret 
clearly different from the rest, as it was of a light colour and desc 
air-containing. A microscopic examination revealed here extended proy 
lumina, but the size of the lumina varied greatly. (Fig. 20) There ion. 
were also extended lumina in the left upper lobe, but a very small prer 
number of areas without any lumina could also be noted. he cong 
tissue structure greatly resembled the lungs of fullterm fetuses rent 
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yet there were unmistakably more alveolar epithelial cells and less 
apillaries than in the fullterm. The cells had an iso- or highpris- 
matic form. 


TABLE 8 


Prematures who Died During the Labour 
Lumen ratio 


Lumen ratio (%) 


Birth 
weight II | 


Remarks 


Number 


850 gm : 13 Aeration 

670 gm < 
1040 gm : j — | Area in III where lu- 
men ratio 34 °, 
2000 gm | 2: 5 K - | In II part asin IIIT and 
part is extended, where 


lumen ratio counted 


Signs: | = right upper lobe, II right middle lobe, III = right lower lobe, 
[V = left upper lobe, V = left lower lobe. 


Table 8 illustrates the lumen ratio in the lungs of prematures who 
died during delivery. Even if it is not possible to make any conclu- 
sions on this basis as to the extension of the lumina in the fetal 
state, any better than with regard to the fullterm fetus, it can yet 
be maintained that lumina are to be found everywhere in the lungs 
of stillborn premature infants. As already mentioned in the survey 
of literature, there are according to BENDER’s researches unmista- 
kable lumina in the pneumonomeres during the whole evolution- 
process of the lungs. The method of calculation described above 
yields different results regarding the relative size of the lumen in 
the fullterm and the premature infant — especially for the smaller 
premature —- owing to the circumstance that when counting as 
described, the extensive tissue area between the pneumonomeres 
proportionally reduces the lumen ratio. Taking this into considerat- 
ion, it can still be maintained that the lumina look smaller in the 
premature than in the fullterm baby. The microscopic structure of 
congenitally atelectatic lungs of the premature is different in diffe- 
rent cases, depending on the stage of development of the fetus. In the 
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fetus who had the lightest weight in my material the cells | 
the lumen were mainly high prismatic. With the increase o| 
weight at birth it appears that the relative proportion of the 
decreases and at the same time the number of capillaries rea: 
the lumen grows. A regular structure of the tissue is charact 
of congenital atelectasis. 


Live-Born Premature Infants. Aeration of the Lungs. 


The preceding reports show that the difference in structu 
the lungs of premature infants depending on their weight at 
is so significant that it appears advi able to make a special : 
of the aeration in different weight groups. Accordingly, | 
divided my material into two groups Jmmaturus (weight at 
< 1250 gm) and Praematurus (weight at birth 1250—2499 gm 


Immature Infants. — There are twelve cases in all. Only fi: 
them are such where no membranes were demonstrable. Th 
died in the course cf the first 24 hours. Table 9 presents 
weight at birth, age and aeration of the lungs. The differe: 
most pronounced between the two who had lived longest (N 2! 

45, L 26/46) and is evidently greater than what could be exp 

as due solely to the difference in the term of life. In both ca 
subdural hermorrhage was found, which was regarded as the « 

of death. The sections of lungs show an unmistakably dif! 
structure — especially in the abundance of capillaries. The ! 
with the greater weight at birth showed a larger number of « 
laries attaining the lumen than other one with the lesser w: 

No difference was evident regarding the form of the cells, be: 
case N 2210/11/45 had post mortal changes hampering the estimalt- 
ion. The pulmonary structure of the three with the lightest weight 
at birth showed but little difference, both with regard to the struc- 
ture itself and to the expansion of the lungs. The aeration was in- in 
significant everywhere and limited to the central part of the alveolar of 
tree that was not fully developd. The structure of the parts with of tI 
small lumina was the same as described above in case N 352/11 1. 

There are variations in the number of capillaries, but not sufficient 

to be demonstrable when measured by the eye. 
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TABLE 9 


Aeration of the Lungs in Immature Infants free from Membranes 


Number Birt weight Age Aeration 


1020 gm 1 hour Peripheral parts of »arbor alveola- 
laris»not expanded, their lumina 
small. »Bronchioli» and »alveolar 
ducts» have tense arched walls 
in places. In right middle lobe »al- 
veolar» lumen also somewhat ex- 
panded. 


980 gm 2h. 15 min. | Rather similar to the above. 


970 gm 19 hours Clearly extended lumina — in 
main part of right middle lobe up 
to periphery,similary in some pla- 
ces of upper lobe. Otherwise as 
above. 


23 hours In all lobes expanded areas reach- 
ing periphery — estimated at half 
the area of section, in right midd- 
le lobe more than half 


The material comprises a case with a weight at birth of 970 gm, 


who had lived for 5 days (P 203/45), and had a scant number of 
membranes. *) A structure unmistakably different to what has been 
described above in connection with congenitally atelectatic lungs, 
was found in the left lower lobe with a half-ccllapsed lumen lined by 
membranes. (Fig. 21) The cells had an irregular form, vaguely 
fusiform, and appeared to be flush with the wall. The cells did not 
appear in regular formations, but one or two together, and the 
variations in shape among them were considerable. The cell nucleus 
was oblong or angular (often dark, pyknotic). The total number 
of cells seemed to be much less than in a stillborn immature infant 
of the same weight. On the other hand, the number of capillaries 


*) The specimen taken from the right upper lobe of this case showed in- 
flammatory changes in a restricted area, mainly however in the »bronchioli». 
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appeared greater. The difference from congenital atelectasis was 
much pronounced. There was every indication that these areas 
affected with secondary atelectasis. Their tissue structure ca 
considered as characteristic of secondary atelectasis. It is to be 
ed especially that also the shape of the cells in this case 1s ¢!: :rly 
different to that of the lung with congenital atelectasis. (Com. are 
with results of observetions on lungs of the fullterm infants). | his 
variation in the cell shapes conforms to FARBER’s observat) )ns, 
With a view to studying these differences of structure, I | ave 
deemed it advisable to examine other immatures in whom mem jra- 
nes were found. In addition to those described above, there \ ere 
seven such cases in all. In case N 935/1/45 (weight at birth 109 om 
and age 6 %&h.) two kinds of lumen, regular and irregular, » cre 
clearly distinguishable. In the irregular lumina the cell form was 
also irregular, isoprismatic or lower. The cells had the appear: nc 
of being plastered along the walls and took on sometimes a fusi!vrm 
shape. The contours of the lumina were irregular here — the \. alls 
tortuous. There were often membranes in the irregular lumina, }ut 
they were absent in regular ones. There were also some irregular 
without membranes. The supposition seems justified that those 
with an irregular shape are areas affected with secondary atelectasis 
In other subjects placed into the immature group because of {heir 
weight an irregularity of the shape of the lumen was found in such 
areas which were probably secondarily atelectatic. Alterations in 
the form of the cells were much rarer and difficult to determine. 
It is noteworthy that the majority of the cases died during th 
first 24 hours, which tends to show perhaps that such changes need 
a longer time. When e:timating the character of atelectatic : 
in the lungs of immatures who survived for a short time, it can 
therefore be said that it is clearly more advisable also in these cases 
to study the irregularity of the lumen rather than of the cell forms in 
order to differentiate between congenital and secondary atelectasis, 
although the shape of the cells can also be of use in the estimation. 
As illustrated by table 9, the expansion of the lungs of th 
immatures often had the same character as in the fullterm lung 
i.e. only part of the alveolar tree had become aerated, while th 
peripheries retained their congenitally atelectatic structure. Yet in 
immatures less than 1000 gm weight and under a day old, Jumina 
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could already be found that were extended up to the extreme 
periphery (case L/26/46). Case K 720/45 (weight at birth 
920 gm, ‘age 1 % h) proves that some part of the immature 
lung can become fully aerated within a short time. This sub- 
ject had but a small number of membranes. In a specimen taken 
from the right central lobe all the lumina were expanded to the 
utmost. (Fig. 22) This expanded area showed in some places iso- 
prismatic cells up to 8 one after another, and the cell form was iso- 
prismatic, the cells being similar to each other as to shape and 
clear!v distinguishable from the other parts of the walls. In the 
whole material there was only one immature in whose lungs no 
congenitally atelectatic areas could be found (P 203/45). — This 
case died 5 days old. 

In case P 203/45 it seems that the number of capillaries extend- 
ing up to the lumina was considerably greater than in other im- 
mature babies of the same weight who had died in the course of 
the first 24 hours. In the other cases it was not possible to find 
more capillaries extending into the lumen, in the aerated than in the 
congenitally atelectatic areas, and it does not therefore seem justified. 
to draw any definite conclusions on the basis of the case in question. 
The ability to distinguish capillaries in sections of this kind greatly 
depends on their engorgement, which hinders the comparison be- 
tween different cases and renders it uncertain. 

With regard to areation of the lungs of immature infants, the 
following can be maintained on the basis of this material: The lungs 
did not become fully aerated everywhere in the course of the first 
24 hours. Some part of the lung can then be air-containing in such 
a way, that the lumina are open up to the extreme periphery — 
already in babies under two hours old. Lungs of infants who died 
five days old can be free from congevitally atelectatic areas. 


Premature Infants. —- My material comprised 11 premature in- 
fants free from membranes and under two weeks of age (not count- 
ing the immatures). One of them had diaphragmatic hernia. (K 
970/41). The weights at birth of these infants varied between 1270 
and 2430 gm and their age was from 13 minutes to 9 days. 

The differentiation between congenital and secondary atelectasis 
in the premature is possible along the same lines as described above 
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where fullterm and immature babies were concerned. Althoug! 
lungs are different as to structure from the lungs of fulltern 
fants, the premature are nearer the fullterm than the*imm:t 
with regard to structure of the epithelial cells and the um! 
capillaries. This is naturally most evident in those whose w 
at birth approaches 2500 gm, ut even close to the nether limi 
structure greatly resembles that of fullterm babies. The diffe: 
lies in the circumstance that, when measured by the eye, the p1 
ture have less capillaries and more epithelial cells than the 
term. Yet the borderline is by no means pronounced, and ther 
it is possible to meet with cases in this group approaching the n 
limit, where the pulmonary structure greatly resembles that o 
immature (case N 788/1/45 — weight at birth 1360 gm.). (Fig 
Such aspects can also be seen in infants with a considerably g1 
weight at birth (K 2621/45 — weight at birth 2080 gem.). (Fi; 
There is however a difference in the forms of the cells linin, 
walls, especially when compared to those weighing under 1000) 
as the majority of the cells in the premature are unmistak 


lower — they are isoprismatic, whereas the cells of the imm: 


are mainly high prismatic. 

The quantity of capillaries reaching up to the surface o 
lumina is some kind of a criterion of the development of the | 
It is however evident that when examining the number of c: 
laries in an ordinary section, only such capillaries where the: 
blood, are seen and taken into consideration. Capillaries e1 
of blood, on the other hand, are so difficult to find, that it is 
possible to make any comparisons of the quantity of capillari: 
the basis of such studies. It appears evident that there are i 
vidual variations in the quantity of capillaries, nor does 
quantity solely conform to the variations of the weight at | 

In order to draw the division between congenital and secondary 
atelectasis -I have made use, in the first place, of the differences 
in the shape of the lumen and in the position of the epithelial cells 
on the walls. I have also paid attention to the form of the cells, 
and it seems as if these also underwent sometimes variations si! ila! 
to those described above in case P 203/45. I feel this has been th 
case with subjects whose weight at birth was under 1250 gm or 
thereabout. In case P 76/45 (weight at birth 1300 gm age 9 
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days) the cell form was low, irregular, but there were also to be 
found isoprismatic cells of a regular shape in lumina of an irregular 
form and where the position of the cells on the walls was the 
same as in lumina with secondary atelectasis. 

Ajthough the pulmonary structure is different in different cases 
of premature infants, and the differentiation between congenital and 
secondary atelectasis sometimes difficult, I have endeavoured to 
illustrate by table 10 the aeration in the lungs of my cases free 
from. membranes. According to this, the lungs of these cases did not 
expand fully in the course of the first three days, congenitally ate- 
Jectatic areas being noticeable in one or several lobes. As already 
mentioned, there are cases where it is difficult to determine whether 
some area is affected with congenital or with secondary atelectasis. 
This is e.g. the case with subject K 1019/45. Here lumina could be 
seen that had a regular form, and the form and arrangement of the 
cells where exactly as in congenitally atelectatic lumina. But there 
were others of a regular shape, with 3 to 4 isoprismatic cells close to 
each other rising from the walls in regular formations, and a lumen 
with every appearance of secondary atelectasis could be seen in 
the close vicinity. In such cases I did not feel I had any certainty 
as to whether the said area was to be considered congenitally or 
secondarily atelectatic. The examination of extended lumina after 
breathing has revealed that even when the lumen unmistakably 
expands, some cells can retain their shape and the position on the 
walls characteristic of lungs with congenital atelectasis. — In cases 
where such questionable cells were in evidence, it was however 
often possible to find areas which were undoubtedly to be 
regarded as congenitally atelectatic, therefore this circumstance 
is of no particular significance where a general estimation is 
concerned. 

When studying the post mortem findings and clinical observat- 
ions on the prematures, such pathologic states can be found very 
often, which may be thought to have influenced the respiration. 
A considerable part had intracranial hemorrhages and mention was 
often made in the reports of a respiration impeded in some way. 
(See table 14). 

[t is therefore evident that post mortem material reveals a most 
slow aeration, and it is quite possible that it takes place much more 
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TABLE 10 
Aeration of Lungs in Premature Infants free from Membranes 


No birth- I III IV 
weight and Rem: 
age Ca | Sa | Ca 


N 788/1/45 + |- ++ 
1360 gm 
13 min. 

K 2621/45 
2080 gm 
30 min. 

N 717/1/45 
2150 gm 

9 % hours 
K 1919/45 Aj + 
2430 gm 

22 hours 

N 1043/1/41 
1750 gm 

18 % hours 
L 129/47 Lumin 
2000 gm of bloc 

2 days extend 

P 370/45 J+ - str 
1270 gm ture blurred 
3 days by blo 

P 172/45 
1300 gm 

4 days 

N 463/11/45 
2180 gm 

6 days 

L 108/47 
1620 gm 

7 days 

P 76/45 
1300 gm 

9 days 


Signs: — no atelectatic areas, + small atelectatic areas, + middlesized atelec- 
tatic areas which do not comprise half of the area of specimen, + + ate- 
lectatic areas being half or more of the area of specimen. 

I = congenital atelectasis, Sa = secondary atelectasis. I = right upper lobe, II 

= right middlelobe, III = rightlowerlobe, IV = leftupperlobe, V = leftlower lobe 
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rapidly in healthy undamaged prematures with unimpeded re- 
spiration, than in those who have been the object of this study. 


Conclusions 


he lumen of unaerated areas in the lungs of stillborn premature 
infants is small, but its presence can be established in any case. 
The lumina are smaller than in the fullterm babies, but the mate- 
rial does not justify conclusions as to the growth of the lumen 
according to an increase in weight. Estimation is rendered more 
difficult by the circumstance, that the lumina may be extended 
in conseequence of premature respiratory movements due to the 
effects of labour. 

In aerated lungs no distinct difference can be ascertained in the 
mode of expansion. Both in fullterm and premature babies the 
lumen may often expand in such a way, that only a part of the 
alveolar tree in the process of development expands, whereas a 
part remains congenitally atelectatic. Yet all the lumina can be ex- 
tended »to the utmost» in some part of the lungs of immatures under 
1000 gm weight at birth. Such an extension can also be seen in small 
areas in babies who died during the delivery. In consequence of 
differences in the pulmonary structure it is not possible, where the 
prematures — and also the immatures are concerned, to establish a 
histologic difference common for all between congenital and secon- 
dary atelectasis, as this is possible with regard to fullterm babies. 
The difference lies in the alterations in the shape of the lumina 
and of the cells in their walls. 

My post mortem material speaks on behalf of a gradual aeration 
in the lungs of prematures, so that lungs that are or have been 
fully aerated can only be found in babies who had survived for 4 
to 5 days. It is evident that on the basis of this material no con- 
clusions can be drawn as to how quickly the aeration takes place 
in healthy undamaged prematures. However, the material speaks 
for the supposition that the aeration is gradual also in these latter, 
as congenitally atelectatic areas were revealed by autopsy in in- 
fants three days old also in such cases, where nothing special could 
be found in the state of the baby after its birth. 
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The aeration is perhaps somewhat slower in premature tha, | 
fullterm infants, but according to this material, the »utmost» rs ;id- 
ity is not so very different for both these groups. 


2. On Amniotic Fluid Substances in the Lungs 


The cases are divided into two groups, with or without mem)}):an- 
es in the lungs. I have however deemed it advisable to deal p: «tly 
in both groups with stillborn and asphyxiated infants who dic not 
resuscitate, 

It is easier to determine and in different cases to compare the 
amount of aspirated substances in the group free from memby :nes 
than in the other. Even in such cases the comparison is renc red 
more difficult by the circumstance that the amounts cann 
compared to each other numerically. The counting of the squan 
epithelial cells of the amniotic fluid in the lumina would hard 
of any use, because it is to be supposed that their number in the 
amniotic fluid varies in individual cases. This holds evidently ; ood 
also with regard to drops of fat. The precipitate constantly found 
in the lungs of the stillborn probably has its origin in the liuor 
amnii — at least partly. It is very difficult to determine the amount 
of this material. It must be taken into consideration that wit!) the 
preparation of the section, some substances may have become de- 
tached from the lumen, and their amount can be different in dil- 
ferent cases. I have not endeavoured to make any exact estima ion, 
but have contented myself with very summary estimations o/ the 
amounts of different substances in the lumina. I have marke« the 
amounts of these substances on the tables as + (small), + (me- 
dium) and + -+ (abundant). I have endeavoured to apply the same 
scale in different cases, as much as this was feasible when measur- 
ing by the eye. I have not paid any attention to the quantities of 
lanugo hairs and meconium in the lungs, as these make the estimat- 
ion of the extent of the aspiration even more difficult than by 
_ means of the above principles. 


Cases freefrom Membranes 


I shall deal at first with fullterm and premature infants as two 
different groups. 
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Fullierm infants 


Epithelial cells and squamae from the amniotic fluid were to 
be found without exception in the lungs of infants who died during 
pregnancy or at birth, and of the asphyxiated who did not resuscitate. 
Tabie 11 illustrates the quantities of the substances found 
estimated according to the abovementioned method. If the amount 
of particles (i.e. epithelial cells and squamae of the amniotic fluid) 
in the lumina is taken as a basis, strong aspiration had occurred 
in 5 cases who died during delivery. Compression of the cord was 
found in three of them. In two others the amniotic fluid was _ dis- 
coloured, and in one of them a deterioration of the fetal cardiac 
sounds could be established during labour. The strong aspiration 
in these cases can therefore be considered as due to intrauterine 
asphyxia. On the other hand, there were five who died during 
pregnancy or at birth, where compression of the cord was present, 
but a medium (three cases) or small (two cases) quantity of patches 
was found. In three other cases who died during delivery there 
was 1 medium quantity of patches. In two of them observations 
were made which may be taken as an explanation of the aspirat- 
ion that had occurred (cases N 965/11/41 and K 3189/45). One case 
had an insignificant amount of substances (N 847/I1/41) and noth- 
ing special was said about the delivery, but that it had lasted for 
along time. This case can be regarded as representing the »physio- 
logical» aspiration. It must be admitted, that this case diverges 
so much from an ordinary delivery, that the aspirated amount need 
not be such where labour has proceded without disturbances. 

In addition to the forementioned particles, fat drops were a con- 
stant finding. Their quantity was generally about similar to that 
of the liquor amnii epithelial squamae and cells. There were some 
exceptions. As the fat substance in the amniotic fluid can vary in 
individual cases, it is easy to understand that the amount of aspirat- 
ed fat drops also can vary due to this reason. When staining frozen 
sections, e.g. transferring them from one staining solution to an- 
other, one runs a greater danger of the substances dripping away 
than when staining paraffin sections, in which case the specimen 
is fixed on glass. I therefore feel that the idea gained from paraffin 
sections is nearer the truth than that given by staining fat. I have 
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TABLE 11 


Aspiration of Amniotic Fluid in Fullterm Stillborn and 
Asphyzxiated Infants who Did not Resucitate 


Number 


Aspiration 
quantity 


Intra-uterine 
asphyxia 


Complication 
of labour 
Post mortem fin 


N 626/I11/45 


N 2659/11/45 


N 1634/1/45 


N 810/I1/45 


N 847/I1/41 


N 965/11/41 


N2246/I11/45 


N 2686/11/45 


K 719/45 


N 2143/1/44 


K 643/46 


N 906/1/46 


Particles 
Other subst. 
Fat 
Particles 
Other subst. 


Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 


Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 


+ 


+ 
+ 


Particles 
Other subst. + 
Fat ++ 
Particles 
Other subst. + + 
Fat + 
Particles +4 
Other subst. + 
Fat + 
Particles 
Other subst. + + 
Fat + 


Discoloration of am- 
niotic fluid 


Cardiac sounds cea- 
sed, no other obser- 
vations 

Strong discoloration 
of amniotic fluid 


Discoloration of am- 
niotic fluid. Cardiac 
sounds weakened 
gradually 

Amniotic fluid ordi- 
nary 


Discoloration of am- 
niotic fluid 


Amniotic fluid ordi- 
nary. Cardiac sounds 
weakening then ceas- 
ing 

Amniotic fluid some- 
what discoloured 


Amniotic fluid some- 
what discoloured 


No cardiac sounds to 
be heard 


Umbilical cord 
squeezed in han 
fetus. Ecchymos: 
Ecchymoses 


Ecchymoses 


Ecchymoses 


Prolonged labou: 
Leptomeningeal 
edema 

Pelvic presentati 


Congenital hydro 


cephalus 
Strangulation by 
cord. Congenital 
ronephrosis 
Prolapse of the « 


Strangulation by 
cord. Subdural 
hemorrhage 


Prolapse of the cor 


Strangulation by 


cord. Adrenal 
hemorrhage 


Prolapse of the « 
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Complications 
of labour 
Post mortem findings 


Aspiration Intra-uterine 
quantity asphyxia 


Particles + Cardiac sounds Abruption of the pla- 
Other subst. + ceased centa. Acute anemia 
Fat so of the fetus 

Particles = Prolapse of the cord. 
Other subst. Congenital microce- 
Fat phalus. Ecchymoses 
79/1/46 Particles : Pelvic presentation 
Other subst. Ecchymoses 

: Fat 
1676/11/46 | Particles Rupture of the liver 
Other subst. + + 
Fat 
114/45 Particles + |Discoloration of am- | Fetal hydrops. 
Other subst. + niotic fluid 
Fat 
N 2089/11/45) Particles aa Face presentation. 
Other subst.+ + Subdural hemorrhage 
Fat 


made no attempt to classify on the tables substances which did 
not possess any definite form, instead of which I have used the 
general heading »other substances». The majority of them were seen 
as a precipitate; when stained with WEIGERT’s hematoxylin and 
vAN GIESON they took on a yellow or yellowish-grey colour, DELA- 
FIELD’s hematoxylin and eosin produced rose, and Masson —- a 
purple staining. The elementsdid not as a rule take on mucicar- 
mine, although bronchial glandular cells of the same section were 
stained an intense and clear red colour, —: they can have had some 
fibre or particle staining red. In some cases the substance fully 
resembled the serum to be found in blood vessels, both with regard 
to staining and form. It is probable that this substance is mainly 
amniotic fluid, but one cannot with certainty distinguish it from 
edema fluid, although this latter is generally of a more homogeneous 
nature. It evidently depends on the protein contents of this sub- 
stance, as to what an extent it becomes visible, which makes it 
clear that this amount also varies more in individual cases, than 
what whould be compatible with the aspiration occured. 


| 
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There is one case in the group of asphyxiated who did not rs 
scitate (K 1114/45), who may have died from causes that had not! ing 
to do with the delivery (Fetal hydrops). It was also noted in this 
in the course of the delivery that the amniotic fluid was discol 
and therefore the moderate aspiration observed should still per 
be considered greater than in a normal delivery. In the other t 
cases no mention is made of intra-uterine asphyxia. They h 
small or medium amount of patches. The circumstance that | 
babies evidently died in consequence of the process of deli 
makes it probable that factors influencing the aspiration have 
been at work here. 

It is therefore possible to say that one cannot, by examining 
lungs of babies who died during pregnancy or delivery and o 
phyxiated who did not resuscitate, get an idea of the amount of 
stances present in the lungs at the beginning of labour, not « 
of the state of things as they are when a normal delivery has « 
to an end, Only if the fetus had died without having had any 
sibility to aspirate, would it be possible to draw conclusions « 
the »normal» amount of aspiration. 

It is difficult to determine to what an extent the aspiration a 
can be regarded as the cause of death of infants who died du 
pregnancy or delivery, or of asphyxiated who did not resuscitate 
order to consider the baby to have been suffocated by the amn 
fluid, it must be insisted upon that the autopsy should reveal s 
of attempted respiration. Not a single case did show in the tra: 
or bronchi any such abundant amounts of aspirated substance 
that they would justify a supposition of having fully obstruc\: 
a deeper penetration of the air. This being so, air must be fou: 
in the lungs as a mark of respiration, before it is possible to asc: 
the suffocation to the liquor amnii. Otherwise the aspiration must 
be so strong that the amniotic fluid substances should entirely [ill 
the lumina. Yet it is demonstrable that even in cases of a strong 
aspiration, the liquor amnii substances only fill part of the lumina 
(e.g. case K 643/46), part of them being air-containing. (Fig. 25) 
Moreover, in addition to a strong aspiration, the lungs have some- 
times become aerated to a considerable degree, but the fetus had 
died nevertheless in the course of the delivery. (Case K 719/15). 
Although aspiration can have a share in the cause of death in these 


case 


defi 


suns 
und 
abul 
of tl 

thes 
to h 
The 

hern 
left. 

and 

This 
with 
were 
impe 
aspir 
three 
the 
amot 
It 

but a 
days, 
nom 
that 

medi: 
some 
be eq 
to dr 
how 1 
Parti 
in inf 
were 


skin 


73 


cases, the possibility must be taken into consideration that the 
deficiency in oxygen suffered by the fetus in consequence of com- 
pression of the cord, was an important factor, more important 
perhaps than the aspirated amniotic fluid. 


Live-Born Fullterm Infants. — Particles of the amniotic fluid 
sunstances could be found in the lungs of all the live-born infants 
under 4 days old. (Table 12). The amounts were not especially 
abundant in any of these cases. Of the four who died in the course 
of the first 24 hours two had a medium and two small quantity of 
these particles. Only one of them was such as could be considered 
to have died of causes unconnected with the delivery (N 967/1/41). 
The autopsy revealed as cause of death a rightsided diaphragmatic 
herni: —- the right lung was small — only about a quarter of the 
left. ‘here was a small number of particles of the amniotic fluid 
and a medium quantity of fat and other (indeterminable) material. 
This case is the one of all four that most approaches the »normal» 
with regard to changes caused by the process of delivery. As there 
were malformations in the thoracic cavity which had an evidently 
impeding influence on the breathing, it can be supposed that the 
aspirated amount was next to the minimum quantity. In the other 
three cases there were factors that can be regarded as having caused 
the aspiration, and therefore they do not give any idea as to the 
amount of aspiration in a live-born »normal» infant. 

It is to be taken into consideration already for infants who lived 
but a short time, but still more for those who survived for several 
days, that the amount of material to be found in the lungs is by 
no means the same as at the moment of birth. It is of course evident 
that the discharge of foreign substances from the lungs begins im- 
mediately after the onset of respiration. Even if the lungs retain 
some quantities of these substances, they cannot be considered to 
be equal to the amount at the moment of birth, nor is it possible 
to draw any conclusion on the basis of the remaining quantities, 
how much substance there was in each case at the moment of birth. 
Particles of the amniotic fluid were not to be found in my material 
in infants more than ten days old, and in one case (L 100/46) there 
were but isolated patches of epithelial cells and squamae from the 
skin of the fetus in an infant only two days old. No amniotic fluid 
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TABLE 12 


Aspiration of Amniotic Fluid in Fullterm Infants under 4 Days old 
(Cases free from Membranes) 


Number, age 


Aspirated 
quantity 


Symptoms of 
asphyxia 


Complicatio1 
of labour 
Post mortem fin 


N 458/1/45 
18 min. 


N 967/II/41 
50 min. 


K 1823/45 
3% h. 


K 2399/45 
12 h. 


N 2780/1/45 


1 % days 


N 1255/11/45 
2 days 


L 100/46 
2 days 


N 829/1/41 
2 days 


N 845/I1/46 
2 days 


K 862/45 
2 % days 


P 358/45 
3 days 


Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 


+++ 


+H + +H 


+ +H 


++H 


Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Fat 


+++H 


+H ++H 


+H 


Discloration of am- 
niotic fluid. Born as- 
phyxiated 


Discoloration of am- 
niotic fluid. Born as- 
phyxiated 

Born strongly as- 
phyxiated 


Fetal asphyxia 
Born asphyxiated 


Born strongly as- 
phyxiated 


Amniotic fluid grey? 


Pelvic presentat 
Ecchymoses 


Diaphragmatic 
hernia 


Subdural hemor! 


Transverse pres 
tation. Subdura 
morrhage 
Prolonged labou 
Fracture of fron 
bone. Subdural | 
morrhage 
Congenital atre 
of the duodenu: 
Diffuse peritonit 
Congenital heart 
disease 


Leptomeningeal 
hemorrhages 


Rupture of the liver 


Mors subita 


Intraventricular 
morrhage of the br 


substances were found in the lungs of a seven days old baby (N 27 


47), but another of the same age showed particles which remii 
of the squamae found in the amniotic fluid (L 261/47). 
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Premature Infants 


As there does not seem to be any considerable difference in the 


amou 
hay 
in this 


TABLE 13 


ts of amniotic fluid aspirated by immatures and prematures, 
not considered it necessary to put them into different groups 
connection. 


Aspiration of Amniotic Fluid in Stillborn Premature Infants. 


Nuniber and 
birthweight 


Aspirated 
quantity 


Symptoms of 
asphyxia 


Complications 
of labour 
Post mortem findings 


1930 gm 


N 352/11/45 
1040 gm 
K 425/45 A 
850 gm 


K 425/45 B 


670 gm 
N 1521/11/45 


2000 gm 


N 1027/11/41 


2220 gm 


Particles 
Other subst. 
Fat 
Particles 
Other subst. 
Particles 


Other subst. + 


Fat 
Particles 


Other subst. + 


Fat 
Particles 


Other subst. + 


Fat 


Particles 


Other subst. + 


Fat 


Died during pregnan- 
cy. Congenital heart 
disease 

Died during labour 
Ecchymoses 
Hydramnion. 

Died during labour 


Hydramnion 

Died during labour 
Ecchymoses 
Eclampsism of preg- 
nancy. Died 
labour. Leptomenin- 
geal hemorrhages 
Strongly asphyxia- 
ted, not resuscitated 


during 


Table 13: 


The only 


fetus who had died during pregnancy 
had a medium quantity of liquor amnii particles. The cause of 
death was not revealed, as although Cor tricolulare was found 
at the post mortem it cannot of course be considered as the 
cause of death without any further question. Even if the cessation 
of the heart function is regarded as the cause of death, it must he 


still taken into consideration that respiratory movements could be 
made in that case at the moment of death. The delivery histories 
never made any mention of symptoms of intrauterine asphyxia in 
these cases. As the post mortem revealed positive findings in but 


| 
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one case, and then only piarachnoid hemorrhages which are h 
adequate as a cause of death, -- it seems advisable to consi: 
such in the first place trauma at the time of delivery, to whic 
delicate premature organism has succumbed. — Abundant as 
ion was ascertained in one case only (N 352/I1/45). Here the as 
ion was so strong that the fetus might be considered to have 
suffocated by the amniotic fluid, as the lungs showed that att: 
at respiration had been made -— some clearly extended lu 
The smallest amount of aspiration was found in the largest 
of the whole group. Some patches could be seen, which mus! 
bably be interpreted as squamae. The lungs were partly air-co1 
ing and they were affected with interstitial emphysema. P¢ 
part of the substances in the lungs of this case may have « 
peared but it is difficult to believe that great amounts should 
disappeared in so short a time, if they had been originally abun 

In the lungs of stillborn premature infants the amount of 
rated amniotic fluid did not vary according to the weight at | 
It is not possible to prove, at least on the basis of these cases 
prematures with a lighter weight at birth aspirate less than 
with a heavier weight. When comparing these cases to the « 
sponding group of fullterm infants, it seems that there is gen 
less amniotic fluid material in the lungs of premature than in 
of fullterm babies. 


TABLE 14 


Aspiration of Amniotic Fluid in Live-Born Premature Infants under 10 da 
(Cases free from Membranes) 


Number, birth Aspirated Symptoms of Complication 


weight and entity of labour 
age q Post mortem fin 


1360 gm Other subst. 
13 min. Fat 
K 970/41 Particles +4 Diaphragmatic 
1480 gm Other subst. hernia 
30 min. Fat 
K 2621/45 Particles + Born slightly Polycystic disea 
2086 gm Othersubst.+- | asphyxiated kidneys 
30 min. Fat 


dly 


r as 


the 


N 788/1/45 Particles oa — Subdural hemorrhag 
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Num! er,birth 
ht and 


we! 


Aspirated 
quantity 


Symptoms of 
asphyxia 


Complications 
of labour 
Post mortem findings 


N 

1 bo 

N 8 

980 

2 hei 
N717 

2150 g 

N 104: 

1750 

18 hours 
K 1019/45 A 
2430 | 

22 h 


L 2¢ 

970 gm 
19 hours 
N 210/II 
1240 gm 
23 hours 
L 129/47 
2000 gm 
2 hours 
P 172/45 
1300 gm 
4 days 

P 370/45 
1270 gm 
| 3 days 

N 463/II 
2180 gm 
6 days 

L 108/47 
1620 gm 
7 days 

P 76/45 
1300 gm 
9 days 


Particles 
Other subst. 
Fat 
Particles 


Other subst. + 


Fat 
Particles 
Other subst. 
Fat 
Particles 


Other subst.+ 


Fat 
Particles 


Other subst. -+ 


Fat 


Particles 


Other subst. + 


Fat 
Particles 


Other subst. + 


Fat 
Particles 
Other subst. 
Fat 
Particles 


Other subst. + 


Fat 
Particles 


Other subst. + 


Fat 
Particles 
Other subst. 
Fat 
Particles 


Other subst. + 


Fat 
Particles 


Other subst. + 


Fat 


Born asphyxiated 


Discoloration of am- 
niotic fluid. Born as- 
phyxiated 


Born asphyxiated 


Fetal asphyxia 
Born slightly 
asphyxiated 


Born asphyxiated 


Born slightly 
asphyxiated 


Born slightly 
asphyxiated 


Ecchymoses 


Ecchymoses 


Leptomeningeal 
hemorrhages 
Subtentorial hemor- 
rhage 


Placenta praevia cen- 
tralis. Birth of twins. 
Acute anemia of the 
fetus 

Subdural hemorrhage 


Subdural hemorrhage 


Pulmonary hemor- 
rhage 
Leptomeningeal _he- 
morrhage. Icterus 
neonatorum gravis 
Subdural and intra- 
ventricular hemor- 
rhage 

Pelvic presentation 
Subdural hemorrhage 


Purulent meningitis 


Utero-placentar apo- 
plexy. Congenital hy- 
drocephalus. Serous 
peritionitis 
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Live-Born Premature Infants. —- (Table 14). Particles of thy 
amniotic fluid could be found in the lungs of all who had succumbed 
within the first 24 hours. Three had an abundant, one a m: |iym 
and six a samall amount. Strong aspiration was ascertained |; thy 
lungs of a premature baby who had survived for half an ‘jour, 
although one lung was poorly developed, being only about one | hird 
of the other (K 970/41). The baby had a shallow breathing fro: th; 
moment of birth. The cause of death was a large diaphrag: nati 
hernia. Nothing is said as to the course of the delivery which : iight 
be taken as a cause of greater aspiration than usual. It can | jere- 
fore be supposed that even such strong aspiration can occur Ww): hout 
any special reason. When comparing this case to another wil) th 
same duration of life (K 2621/45), where the post mortem rey  aled 
a polycystic degeneration of the kidneys, a considerable diffi ene 
is noted in the amount of aspiration. The cause of death in this 
case may be held a total lack of renal function, and the aspiration 
would then correspond to »normal». — In two cases with a s' rong 
aspiration the habies were asphyxiated at birth. In one (N 852 !/45) 
the aspirated substances were so abundant that they may |v re- 
garded to have suffocated the infant (Fig. 26). In the second case, 
on the other hand, (N 210/1I/45) death was due to intracranial 
hemorrhage. Even in such a case where intra-uterine asphyxi« was 
ascertained, there can be but little aspirated substances in the lung 
of a baby who survived for 22 hours. (IK 1019/45 A.). 

If a comparison to fullterm infants is made, it appears that th 
amount of substances in lungs of premature babies who have died 
in the course of the first 24 hours, is about the same as in the [ull- 
term. The comparison of the forementioned groups led to the idea 
that the premature, stillborn and asphyxiated who did not revive, 
generally had a smaller amount of aspiration than the fullterm. 
For both these observations to be in harmony with each other it 
must be supposed, that the disappearance of the amniotic fluid sub- 
stances occurs more rapidly in the fullterm than in the premature, 
or that liveborn prematures aspirate as much as fullterm babies. 

When making these comparisons it should be borne in mind thal 
only such cases are reported here, where no membranes were found 
in the lungs. The formation of membranes in the prematures is 
exceedingly frequent during the first day of life (considerably more 


thai 
mer 
had 
As 

amc 
ions 
fron 
Ir 
of li 
copi 
were 
the 
15) 
the : 
old ( 
amni 
mate 
Sir 
conc! 
takes 
mate 
this 


79 


than half of the live-born succumbed within the first 24 hours had 
membranes). It can be therefore supposed that just these cases who 
had a strong aspiration, were liable to be affected with membranes. 
As already said, I have not found it possible to determine the 
amount of aspirated amniotic fluid in cases with membrane format- 
ions, even to such an extent as was feasible where the cases free 
from membranes were concerned. 

In a further examination of prematures with a longer duration 
of life, a baby two days old (L 129/47) already shows lungs micros- 
copically free from liquor amnii substances. In this case the lumina 
were {ull of blood, and this is perhaps why no squamae and cells of 
the amniotic fluid could be found. In a baby 6 days old (N 463/II/ 
{5) only some patches were found, that were probably derived from 
the amniotic fluid. The particles found in the lungs of a case 9 days 
old (P 76/45) resembled as to their size the squamae of the liquor 
amnii, but their determination was uncertain. In prematures of this 
material I have found no more squamae of the amniotic fluid. 

Since the material reported here is limited and it is difficult to 
conclude on this basis how frequently aspiration of liquor amnii 
takes place, I have endeavoured, by studying a more extensive 
material, to form on opinion as to the frequency of aspiration. With 
this aim in view, I have studied the material yielded by the post 
mortem examinations carried out by me, in addition to the material 


TABLE 15 


Aspiration of Amniotic Fluid in Infants who Died 
under 2 Weeks Age 


Amniotic fluid 
Number of cases substances in 


alveoli 


o—2 days Fullterm 46 
Premature 52 
3—7 days Fullterm 14 
Premature 17 
8—14 days Fullterm 10 
Premature 5 


Total 144 


Age | 
| — 
46 
51 
11 
14 
4 
4 
130 
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reported here. In part of that material specimens were taker on\ 
from one or two lobes, but sometimes pieces taken from : the 
lobes of the Jung have been examined. The material thus obi ined 
has been joined to that which is reported in more detail in this ; aper 
(The cases with membranes are also comprised here). The resu 
illustrated by table 15. This table contains a great nun 
cases with sometimes very extensive inflammatory changes. 


The Disappearance of the Amniotic Fluid Substances 
from the Lungs 


On the basis of the above I have come to the conclusion tha’ boti 
fullterms and prematures have amniotic fluid substances i: their 
lungs at birth. These substances can be found in the lungs of | abies 
succcumbed in the course of the first week, but later they are ‘ound 
more seldom, and their amount is less. 

The question therefore arises, by what ways the liquor .mni 
substances disappear from the lungs. It is difficult to elucid:te it 
solely by means of post mortem material, as it is not known what 
was the position and the quantity of these substances in eac): indi- 
vidual case at the moment of birth. Still, I shall perhaps be aile t 
report some circumstances throwing light upon this subject. 

Squamae and Epithelial Cells in the Amniotic Fluid. — Not a singh 
time have I been able to ascertain circumstances speaking «1 be- 
half of a disappearance of these particles by absorption. It can bi 
seen in infants a week old that the squamae have changed their 
shape and are staining less well than in the lungs of babies suc- 
sumbed in the course of the first 24 hours. As I have studied in this 
respect only cases free from inflammation, I am unable to say any- 
thing as to whether these substances dissolve or are absor)ed in 
pneumonia. Since however they disappear from the lungs in al! pro- 
bability also without inflammatory processes, one easily believes 
the disappearance to take place in such a way, that the substances 
pass by respiratory passages into the mouth and from there into 
the alimentary canal. LEEGAARD has ascertained in his animal ex- 
periments that in rabbits the disappearance of iodipin injected inti 
the nether respiratory passages occurs chiefly by way of the trachea 
into the alimentary canal, and only a small part of it is absorbed 
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by the lungs direct, which is a very slow process. These experiments 
support my supposition that the disappearance of the amniotic fluid 
substances happens through the trachea. With further reference to 
LEEGAARD’S experiments, one may suppose that such a disappea- 
rance is due to ciliary motion, and also takes place without coughing. 


Fat. — It is difficult to ascertain when the fat aspirated in the 
amniotic fluid disappears from the lungs. In fact, the babies often 
aspiiate when sucking milk, and I find it is not always possible to 
discriminate between drops of fat due to this and fat from the 
amniotic fluid by means of a microscopic examination. It is however 
possible to study to a certain degree the appearance of fat outside 
of the lumina. In some cases drops of fat could be ascertained in 
the bronchial epithelium. (Fig. 27) They have been demonstrable 
both in fullterm and premature infants and could be found both in 
stillborn babies and such as had survived for a few days. If there 
is an abundant amount of drops, they appear in two rows, one of 
which is situated basally, and the other in close vicinity to the 
lumen. Sometimes there are more drops in the basal part than near 
the lumen. I have not ascertained any proportion between the fat 
in the lumina and in the bronchial epithelium. Fat was also present 
in the connective tissue surrounding the bronchioli. On the basis 
of observations it is hardly possible to maintain, or at least consider 
it as pruved that these findings speak on behalf of a absorption of 
fat by way of the bronchial epithelium. — In some cases the capil- 
lary serum in the lungs was stained yellow by sudan. Sometimes 
the contents of larger vessels, when stained with sudan or schar- 
lach-IX, were of a paler yellow than the contents of capillaries touch- 
ing them. I feel that such observations support the theory that fat 
can be directly absorbed into the blood. It seems possible that part 


of the fat disappears by way of the trachea. 


It was not generally possible to establish with any certainty in 
the sections that the drops of fat or the squamae from the amniotic 
fluid disappearing from the lungs were amassed in the bronchioli. 
In case N 352/11/45 on abundant amount of liquor amnii squamae 
and cells was clearly visible in the »bronchioli», and the correspond- 
ing peripheric area contained only precipitate. (Fig. 28) Another 
place had a similar aspect, the difference consisting in a lack of 
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contents in the peripheric lumina. In other places of the same « »ct- ject 
ion there were unmistakable squamae and cells from the amn otic amn 
fluid also in the lumina of the peripheric parts. These observa sour 
speak on behalf of the supposition that the substances were \ ‘th- phag 
drawing through the bronchioli after the expansion of the lun ina, the 
Such histologic aspets in the section need an abundant amour ' of an 
amniotic fluid. If the disappearance is slow and the quantities o/ \m- lumi 
niotic fluid small, such forms do not spring into existence, even i 
disappearance takes place through the trachea. Consequently 
absence of such observations does not war against my supposi 
Nothing can be said of the disappearance of other substanc: 
the basis of the sections. The precipitate mentioned above pro! 
strongly recedes already after the first few inhalations, so that t 
same subject can have unmistakably less of it in the exter 
alveoli than in the smaller »flabby-walled» areas. It does not 
impossible that this substance is absorbed in considerable quant 
but it is evident that it also diseappears throught the effe: 
respiratory movements. As it is not fully certain whether this 
stance at all belongs to the amniotic fluid, I fee] there is no r¢ 
to take up a study of its disappearance. 
Taking the amniotic fluid substances together, it can be sa 
their disappearance that even if part of them are absorbed dir 
by the lungs, they probably vanish mainly the tracheal way. 
theory is further supported by the observation that breathin 
even a short duration achieves a great decrease in the amouni ¢ Tal 
the liquor amnii substances —- also in such cases where part o! hangs 
lung is aerated and part has remained congenitally atelectatic. | ™ th 
is especially the case in subjects in whom part of the areas has b babic 
fully» aerated, and part has remained equally »fully» atelectatic. ieee 
Often large cells could be found in the lumen that contained is 
drops of fat and resembled in shape alveolar epithelial cells. The alt 
finding of these cells and the circumstance that they contain fat 
drops does not prove that their fat is a phagocytic one from the 
amniotic fluid. When performing autopsies I have found in such 
pulmonary tissue that was entirely unconnected with the lung By 
themselves, a great quantity of cells of the forementioned appea- who « 
rance in the lumen, containing drops which were stained red by thems 
sudan (Case L 35/47). It cannot be maintained that in this sub- did n 
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ject who was 9 months old, the fat originated from the aspirated 
amniotic fluid, but it must have come into the cells from other 
sources. — I do not want to assert on this basis that the alveolar 
phagocytes should be unable partly to take fat, but to my mind 
the case clearly proves that there is no need to consider such 
an occureence as absolutely certain, even if one does find in the 
lumina fat-containing cells. 


Cases Containing Membranes 


My material comprises in al] 30 cases affected with membranes. 
With the exception of two cases membranes appeared in infants 
who survived for less than a week. 


TABLE 16 


Membranes in Live-Born Infants who Died under 
7 Days Age 


Total number Membranes 


Fullterm 
Premature 


Total 


Table 16 illustrates the occurence of membranes in non-inflamed 
lungs of live-born infants who had died under a week old. As shown 
by the table, there is a difference between premature and fullterm 
babies in the frequency of the occurence of membranes. A diffe- 
rence can also be ascertained in the morphology of the membranes. 
It is therefore advisable to make a separate report on the fullterm 
and the premature when dealing with the appearance of membranes. 


Fullterm Infants 


By means of staining fat it was possible to ascertain in a case 
who died in the process of delivery, that the fat drops had aligned 
themselves along the walls (Case N 810/I1/45). The paraffin section 
did not reveal any membranelike formations. I do not feel this 
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could be interpreted as a membrane formation in the same 

as represented below and reported in literature. One baby wh: 
died during delivery had a small amount of membranes (Ca 
906/1/46). It was clearly visible how they had originated from ; 
mae. There were also unmistakable transitional forms betwee 
membranes the squamae amassed at the walls. However, it 
always possible to distinguish in membranes a distinct lan 
structure — i.e. there were no membranes of a homogeneous 
stance. The lungs were macrosopically air-containing and the 
roscopic examination revealed extended tense lumina, whic! 
clearly become aerated. Membranes were found only on the 

of these extended lumina. Another subject who died in the ¢ 
of the delivery (K 643/45) showed liquor amnii squamae dis) 
in lamellae along the walls of unmistakably extended lumina. 
25) This case should be considered an intermediate form of 

with and withbout membranes. 


The youngest of the live-born infants in whom membranes 
ascertained died not quite five hours old (N 350/1/46). The lu 
generally had a small amount of epithelial cells and squam 
the amniotic fluid. Medium quantities of a precipitated subs 


were revealed by the paraffin section, and fat staining (si 
showed a moderate amount of fat in the Jumina. In some of | 
a precipitate was found plastered against the wall, where some! 
a dark particle of the size of an alveolar epithelial cell nu 
could be seen, but no other particles. These formations followe: 
course of the lumen contours, often closely adhering to the 

Their thickness varied. Sometimes a bronchiolus was compl: 


obstructed by this material. These formations could not be fo 


in al] the lumina, even the most extended, and in some sec! 
they were only seen here and there on the whole area of the se: 
There were more of them in sections taken from the left lung, 
in the area of the left lower lobe they could be seen in every 

Sudan stained the membranes an orange colour. Membranes 
present in the areas of some bronchioli, but the largest quan! 


were found to the periphery of bronchioli, although not 4 


in the outermost parts. 
Since the mother was affected with diabetes, it is possib| 
convulsions and cyanosis, as well as accelerated breathing o! 
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baby were due to hypoglycemia. It appears most probable 
that hypoglycemia was the reason of the fits described, and 
the membranes as such did not play any important part as 
a cause of the primary respiratory disturbances. The amount 
of membranes was so small that they cannot be considered as 
a cause of death. At the utmost, they may have been a contri- 
butory factor. 

Case N 589/11/46 was delivered by a cesarean section and a con- 
siderable amount of amniotic fluid was discharged through the 
mouth after birth. The post mortem revealed a foaming substance 
in the trachea and its principal ramifications. Macroscopically the 
aeration of the lungs was scarse and microscopically too, only a 
few |\umina were extended and air-containing. It could be distinctly 
seen in some places how the precipitate, which stained a pale colour, 
collapsed against the walls forming membranes. These were nearly 
homogeneous and contained abundant quantities of fat. They did 
not show anywhere squamae of the amniotic fluid or other particles. 
Squamae or epithelial cells of the amniotic fluid were not found in 
the lumina either. There were in some bronchioli cellular masses 
staining a dark colour, which seemed to be detached bronchial 
epithelial cells. 

It is difficult to determine in such a case whether the membrane- 
forming substance in the lumina is aspirated amniotic fluid. The 
squamae having been so scarse, there is nothing to expose the sub- 
stance with certainty as amniotic fluid (see above p. 71). The abun- 
dant aspiration of amniotic fluid at the moment of birth speaks 
for the supposition that the substance was amniotic fluid. In this 
case the blood serum looked the same in microscopic sections as 
the abovementioned precipitated substance, therefore it cannot be 
decided on the basis of the histologic preparation that the substance 
was aspirated amniotic fluid. — Yet taking into consideration the 
clinical findings, this appears highly probable. 

The contents in case N 494/I1/45 were both a precipitated sub- 
stance, as well as skin squamae and epithelial cells. Both were also 
present as membrane substances. Homogeneous membranes were 
found, the shape of which did not give any indication as to their 
origin. (Fig. 29) Membranes abunded in all the specimens, and 
could also be seen in narrow lumina. There were none in the bron- 
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chioli, but only to the periphery of these — being present e\ 
the most peripheric parts (See Fig. 15) 

Case N 832/I1/41 had membranes in several places, mainly i 
bronchioli area, but membranes could also be seen in more 
pheric parts. The lumina were often full of blood. The origin « 
membrane substances could not be ascertained in this case. 
were no amniotic fluid substances in the membranes, nor 
their presence be established with certainty in any part of the | 
In some places a few granulocytes could be found in the lu 

The presentation of this case in the group of subjects free 
infection may be erroneous. The possibility must be taken 
consideration that the hemorrhages were due to infection. The 
ings of small quantities of inflammatory cells support this px 
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ility. However, as there were no evident inflammatory symp) \ 


I have considered the inclusion of this case justified. The m 
copic findings in case N 768/1/41 were similar to those of N 8: 
41, scme isolated squamae of the amniotic fluid were present 


lumina. 
I cannot consider it fully proved that the membranes ha: 
same origin in these cases as in the others. This circumstance | 


demonstrable morphologically, as it is not possible to ascertain 
membranes are formed by substances in the lumen originated 
the amniotic fluid. This is not supported by the fat contents « 
membranes, as in cases reported in literature there has bee 
in the membranes, in spite of the Circumstance that they had |! 
found in adults or so much older children, that there could n 
any amniotic fluid substances in the lungs. If however one com; 
these membranes to those reported in other cases and finds 


they greatly resemble each other, it seems probable — when tak 


the infant’s age into consideration — that they have origii 
from liquor amnii substances also in this case. 

Case P 276/45 resembles the two last mentioned. (Fig. 30) 
subject had a great amount of membranes, and the lumina 
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full of erythrocytes. The membranes were thick, rather homogen- 


eous and turned yellow when stained with sudan. They were c! 


distinguishable from the tissue below. There were some cells 
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in 


them, but no particles. Unquestionable amniotic fluid substances 
were not found anywhere in the lungs. Among the erythrocytes in 
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the !umen there were a few granulocytes, but no accumulations of 
them: could be ascertained. The lungs had but a few aerated areas. 
The membranes extended from the bronchi nearly to the outermost 
periphery. They showed in some places layers of lamellae, and here 
and there it seemed as if additional substances were accumulating 
on the membranes. — Also such lumina as were free from mem- 
branes, were full of erythrocytes. 

Thus, the case is similar to the two previous cases as to the mic- 
roscopie aspect, but its changes are much more strongly developed. 
The infant had survived for 13 days and the symptoms had persisted 
for 11 days. The principal symptom was dyspnea which became 
gradually worse —- finally leading to death. The onset of symptoms 
so soon after birth and the extension of the microscopically found 
changes, which is compatible with the supposition that the format- 
ion of membranes began simultaneously with the onset of the symp- 
toms, — bring this case into close relation with those, where the 
substances of the amniotic fluid had formed membranes. It cannot 
be expected that liquor amnii substances should still be demon- 
strable in the membranes, even if they had originally been a mem- 
brane-forming factor. Although it is supposed that amniotic fluid 
substances have formed the first membranes, this does not exclude 
the possibility of a later appearance in the membranes of additio- 
nal substances, not that new membranes might have originated 
from these substances. 

The character of other fulltetm cases with membranes is made 
evident by table 17. 


Premature Infants 


In my material membranes in premature subjects were only found 
in those under 6 days old — they were especially frequent in babies 
succumbed during the first 24 hours. They did not greatly differ 
as to structure from the above reported cases. Yet they present 
some features which are perhaps more characteristic of membrane 
formations in the lungs of premature than in those of fullterm infants 

Not a single time could membranes be ascertained in the lungs 
of stillborn premature infants. There is one case among the as- 
phyxiated who did not resuscitate, that had membranes (case N 1618/ 


TABLE 17 


Membrane Substances in Fullterm Infants 


Number 


Liquor amnii 
squamae and 
cells 


Precipitate 


Bronchial or 
alveolar cells 


Indetern 
le subst 


N 906/1/46 A 
350/1/46 
N 589/I11/46 
965/46 
. 188/47 
4494/11/45 
832/11/41 
N 768/1/41 
P 276/46 


TABLE 18 
Membrane Substances in Premature Infants 


Number 


Liquor amnii 
squamae and 
cells 


Precipitate 


Bronchial or 
alveolar cells 


Indetern 
le substa 


N 2663/11/45 A 

N 2663/11/45 B 

N 930/1/45 B 

N 505/1/45 

N 531/11/45 

K 423/45 B 

K 2188/46 B 

N 223/11/45 

L 162/47 

K 602/46 

33/47 
1519/11/46 A 
1519/11/46 B 
1519/11/46 
94/46 

L 95/46 

K 720/45 

N 575/11/46 

N 935/1/45 

P 203/45 

N 1618/1/45 B 
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1/45 B, weight at birth 2.360 g.). Macroscopically no aeration could 
pe found in the lungs. In the microscopic section there were un- 
mistakably tense walls that resembled lumina of fully air-containing 
lungs. These were not seen however in the most peripheric parts. 
Membranes were abundant and partly formed of a precipitated 
mass. Amniotic fluid squamae and cells were rare in them. They 
were found in the tense walls, but also in somewhat more narrow 
only partly extended lumina could membranes frequently be seen. 
Blood was abundant in the lumina, and in some places the mem- 
branes contained red blood corpuscles. 

Two pairs of twins belonging to the group of liveborn prematures 
had :nembranes. In addition, there is a set of triplets who all had 
membranes. Neither of the twins N 2663/1/45 were in a good con- 
dition after birth, but the A-baby was worse than the B-baby, and 
he died sooner than the latter. 

The A-baby had a weight of 1.310 gm. at birth and he lived for 
an hour. The B-baby weighed 1.470 gm. and survived for 14 hours. 
Leptomeningeal edema was revealed by the post mortem in both 
cases, but nothing else of interest. The aeration was poor in the 
lungs of both subjects — B-baby had macroscopically and micros- 
copically more air-containing areas than the A-baby. The latter had 
a lesser quantity of pulmonary capillaries and a greater amount of 
cells in the lining than the B-baby. Both had membranes. In A-baby 
they were present in extended »bronchioli» with tense walls. There 
were also such »bronchioli» where no membranes were found in the 
lumina. The substance of the membranes was a precipitate and 
particles which took on a dark colour when stained and evidently 
were pyknotic nuclei. (See Fig. 31) (See also Table 18). This mass 
was also loose in such places of the lumen, where it was small and 
the wall »flabby». These cells were clearly originated from alveolar 
lining cells, as intermediate forms could easily be ascertained in 
them. There were very small quantities of amniotic fluid substan- 
ces —- only some isolated cells of the skin epithelium. The fat 
staining revealed that the membranes and the said cellular mass 
were fat-containing. The »bronchial» epithelium had an abundant 
amount of drops stained red- with sudan, arranged in two layers, 
one at the base and the other in the vicinity of the lumen. More 
peripherically than these, no fat could be found in the cells. 
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The B-baby had more amniotic fluid substances in the lungs | hap 
the A-baby, although he neither had an abundant amount. ) em 
branes were somewhat more frequent here and their compos ‘ioy 
was the same as above. Yet some places showed forms which tak 
it probable that membranes are formed by the epithelial cells and 
squamae of the amniotic fluid —- it also seemed that these could 
produce masses of the same character as described above, per japs 
from the proper cells of the lungs. Tiactorially the membranes ° ere 
strongly fat-containing and there seemed to be some squamac |ik: 
particles. There was only a scarse quantity of fat drops in th 
»bronchial» epithelium and their distribution was irregular. Only »art 
of the extended lumina had membranes. Some of them were «uch 
membranes, that their origin could not possibly be determined, as _ hey 
did not show any separate parts, consisting of a smooth fine-gri: ned 
substance. These membranes were also fat-containing tinctori. (ly, 

The immature twins L 94/46 and L 95/46 both survived for an 
approximately equally long time (about 7 h.) and both had imp: ded 
breathing. Macroscopically the post mortem did not reveal anything 
but leptomeningeal edema. The lungs of both were only partly air- 
containing. Microscopically both subjects had a poor aeration, yet 
it was more extensive in L 95/46 than in its twin. The greater avrat- 
ion was accompanied by a smaller amount of amniotic fluid sub- 
stances and simultaneously, less membranes. The difference was 
not considerable, yet clearly visible. L 94/46 had membranes chiicfly 
on the walls of the tense lumina, but they could be ascertained 
also on some small lumina with »flabby» walls. The membrines 
were located in the parts to the immediate periphery of the »!ron- 
chioli». (Fig. 32) There were none in the pneumonomeres, nor in 
the »bronchioli» area. The membranes consisted of the same masses 
with dark particles as have been described above — it appeared 
as if these masses were in some places originated by cells which 
had come off the walls. On the other hand it seemed clear that also 
the amniotic fluid squamae were plastered against the walls, form- 
ing membranes. The membranes were unmistakably fat-containing, 
with a considerable ameunt of drops staining yellow with sudan. 
By means of this staining the membranes stood out clearly from 
their surroundings, as the other tissues did not contain substances 
responsive to sudan. The bronchial epithelium was free from fat. 
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In L 95/46 the membranes were distributed in the same way as 
in his twin. Morphologically and tinctorially they were also of a 
simifar character. It seemed quite evident that the membrane- 
forming mass had originated from the liquor amnii squamae, as well 
as from pulmonary epithelial cells that had become detached. 

The weight at birth and age of the triplets N 519/II/46 were as 
follows: 

Weight at birth Age 
1.310 gm. 14 hours 
1.150 gm. 14 
1.080 gm. 


It was evident that the C-subject, who survived longest, had the 
smallest amount of membranes. There were only short bits remain- 
ing, which were fat-containing. The membranes consisted, at least 
mainly, of amniotic fluid squamae and epithelial cells. These sub- 
stances were also in the centre of the lumen, without having be- 
come plastered against the walls. For the main part, the lumina 
were empty and free from membranes. The A- and B-subjects had 
more membranes than C. B had most. In both of them the mem- 
branes were formed from the squamae of the amniotic fluid, but 
also epithelial cells that had come off the walls could be found, 
and they formed the above described mass containing dark partic- 
les, being in this way a contributory factor in the origination of the 
membranes. The position of the membranes in all three subjects was 
the same as described above for cases L 94/46 and L 95/46. 

The C-case had an unmistakably greater aeration than A and B. 
(See Fig. 33, 34, 35) 


Membrane Substances and Position 


Fat was a constant finding in the membranes, (Fig. 36) it stained 
red with sudan and scharlach-R, but Nile blue sulphate had no 
effect on it, or produced only a pale blue colour. In all cases the 
LIEBERMANN-BURCHARD-SCHULTZE reaction was negative in the 
membrane substances. Not in any single case did they become stai- 
ned by mucicarmine, at the utmost the edges took on a reddish 
stain. The maximum effect produced by thionin was a bluish tint 
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— no metachromic staining could be ascertained. The membr:ines 
did not stain in the same way as fibrin, nor was any fibri-like 
structure visible in them. Baver’s polysaccharides reaction was 
negative. The membranes stained yellow with WEIGERT’s h: ma- 
toxylin and vAN GIESON — being sometimes of a homogenous 
smooth substance, sometimes on the other hand, lamellae and dar- 
ker particles could be distinguished. They stained a reddish-pi rp 
with DELAFIELD’s haematoxylin and eosin. When stained with 
Masson’s acid fuchsin-aniline blue they took on a strong b! 

purple colour. The membranes were best revealed in the su lan- 
orange or scharlach-R stainings, as they were then clearly di.tin- 
guishable from their surroundings —- but they were also visil)'e j 
paraffin sections in all the staining methods employed by me. 

When examining membranes, parts are often found, which 
probability have their origin in the detached and partly disint« gr: 
ted bronchial or alveolar epithelial cells (Fig. 31 Table 17, 1° 
Moreover, substances of the amniotic fluid were of a frequent occur- 
rence. (See Fig. 25.) In addition, there are membranes whose sub- 
stances it is not possible to specify, owing to the circumstance ‘hat 
they are of a homogeneous or slightly granular nature, where th 
ingredients cannot be determined with any exactness on the basis 
of their form and staining (Fig. 29, 30, 37.) — Sometimes the niem- 
branes are entirely or partly formed from a precipitated substince. 
This substance was in fact constantly found in considerabl 
amounts in the lungs of stillborn babies, and its character has 
already been described. It cannot be distinguished from the hiood 
serum, either morphologically or tinctorially. On the basis o! my 
material I maintain that it is, at least partly, a liquor amunii 
substance. (See case N 589/I1/46 pag 85). 

When examining the membrane substances in my cases, it seems 
that the substance forming them originates from the amniotic fluid, 
or from detached alveolar or bronchial cells. The fat contents of 
the membranes do not allow of any conclusions as to their origin. 
In fact, there are fat-containing substances in the amniotic fluid, 
but the abovementioned cells also contain a substance staining in 

*) In this table the membrane substances are regarded as being alveolar or 


bronchial epithelium cells only if intermediate forms were present, as explained 
in the cases reported above. 
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the same way, which also appears in small drops. There are fat 
drops in the bronchial epithelium, also in such cases where 


no loosening or disintegration can be established. Thus, the 
presence of fat is no help for drawing conclusions as to the 
origin of membranes. As described in the above cases, it can 
be seen in the sections how the liquor amnii squamae become pla- 
stered against the walls as a membrane. (See Fig. 25.) There are 
also membranes where the squamae and cells of the amniotic fluid 
do not have an equally visible shape, but they can still be recognised. 
It is probable that the disintegration of these substance has altered 
their shape and one can suppose that this process continues, so that 
the membranes become homogeneous or nearly so. It is possible 
in the same way to distinguish intermediate forms between the 
bronchial epithelial cells and the membranes. When the membranes 
assume their definite shape, it is often difficult to recognise their 
origin. Thus, there is the possibility that membranes can be formed 
by some other substances, besides the abovenamed. I have been 
unable to determine this with the help of histologic sections. It was 
moreover impossible to say whether the membranes receive addit- 
ional substances, e.g. from the blood circulation — but on the other 
hand, this possibility cannot be excluded on the basis of studies of 
the sections, 

I have found membranes only in such lungs, where respiration 
had occurred. In them the membranes have placed themselves along 
the walls of extended tense lumina. Yet they have also been found 
on such walls of the air-spaces, where the lumen was small an the 
wall tourtuous. This was found also in the lungs of asphyxiated in- 
fants who did not resuscitate. The lumina of these subjects were un- 
mistakably more extended than those found in the lungs of still- 
born babies, and the extension of the lumina varies — a mark, on 
the basis of which I have endeavoured to differentiate between 
congenital and secondary atelectasis. There were never any mem- 
branes in such sections that did not have any unmistakably air- 
containing areas. —- Sometimes membranes also occured in quite 
narrow lumina (case N 494/11/45), but it is to be surmised that these 
lumina have collapsed, either intra vitam or postmortelly. (Fig. 15.) 
It must in general be taken into consideration that even if mem- 
branes are found in lumina with tortuous walls, the possibility 
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exists that this tortuousness is due to the collapse of the lung a! ter 
death. Membranes have been found in the bronchi and bronch:oli, 


and also in the most peripheral parts of the alveolar tree, but (hey — 
were most frequent, both in fullterm and premature infants, in ‘he Es. 
areas which lie to the periphery of the bronchioli — but at the = 


outermost periphery (in the alveoli, »Endknospen») they are ! 5th 
rare and scarse. In the prematures, membranes appear just in s ich 
pulmonary parts, which have the most extended lumina and ten-:est 
walls, and which have the greatest number of capillaries. There N3 
were considerable variations in the number of membranes in 
dual cases. In my material I have also placed such cases into the 
membrane group, where only a few of them could be ascertained 
in one single section. In places the membrane was unmistaka))ly 
coming off the wall and their quantity was insignificant everywhi re. 


The Relation between Respiratory Disorders and 
Membranes and their Manner of Origin. 


Mention is made in the survey of literature that FARBER 2nd N7 
WILson have experimentally ascertained the formation of mem))ra- 
nes to be due to forced respiration. It is therefore advisable to ex- 
amine, to what an extent respiratory disturbances in cases affecied Benane 
with membranes can be ascertained in my material. Informa! ion 
gathered from delivery reports is not always a suitable base for gil 
accurate knowledge in this respect about every individual cise, In 
as the annotations about the condition of the child are often very me 
short and summary, and in some reports they are restricted to a su 
description of the state immediately after delivery. But part of the ni 
reports give minute descriptions of the infant’s state. Tables 19, be 
20 present the respiratory disturbances ascertained on the basis be 
of delivery reports and case histories. ‘Fhe same table also illustrates vit 
the post mortem findings and the probable cause of death. pu 

In the fullterm group five subjects had considerable disorders of for 
breathing, which are mentioned in the delivery reports or case of 
histories. Of these five no other cause of accelerated respiration dis 
could be found in two cases (N 589/11/46 and P 276/46) than mem- th 
branes. In the former, membranes were formed of a substance which du 
morphologically could not be indisputably proved as having ori- me 


TABLE 19 


Fullterm Infants Containing Membranes 


Respiratory Other post mortem 


disturbances findings Cause of death 


N 906 y Leptomeningeal edema. Adrenal hemorrhage. 
Adrenal hemorrhage. Died during labour 
Renal hyperemia 
Hypoglycemia? 
Leptomeningeal edema. Aspiration of amniotic 
fluid? 
Rupture of tentorium ce- | Intra partum lesion 
rebelli. Subdural hemor- 
rhage. Congenital hydro- 
nephrosis 
Leptomeningeal edema Hypoglycemia? 
Congenital hydrocepha- | Congenital heart disease 
lus. Congenital heart di- 
sease 
N 832 ? Leptomeningeal edema Vernix membrane 
N 768 ? Universal jaundice Icterus gravis neonato- 
Adrenal hemorrhage rum. Adrenal hemor- 
rhage 
P 276/46 Vernix membrane 


ginated from the amniotic fluid, although this seemed probable. 
In the second case, the character of the membrane substances was 
morphologically still more uncertain, the baby having survived for 
such a long time that even had the substances come from the am- 
niotic fluid, it appears improbable that these substances could still 
be demonstrable. Two cases probably had hypoglycemia, which can 
be thought to have brought about changes in the respiratory acti- 
vity — and it can thus be considered that in these cases an extra- 
pulmonary cause had provoked the quickened breathing necessary 
for the formation of membranes — if we think along the lines of 
of the abovementioned experiments. In the fifth case (N 906/1/46 A) 
disorders of breathing can be regarded as due to a complication in 
the process of delivery — (prolapse of the cord) — the child died 
during labour. In four cases, where the reports do not make any 
mention of respiratory disorders, the post mortem revealed in three 
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TABLE 20 


Premature (and Immature) Infants Containing Membran?s 


Number 


Respiratory 
disturbances 


Other post mortem 
findings 


Cause of de: 


1618/1/45 


95/46 
1519/11/46 


519/11/46 
519/11/46 


2663/1/45 A 
2663/1/45 B 
930/1/45 B 
505/1/45 
531/11/46 
123/45 B 


2188/46 B 


Leptomeningeal hypere- 
mia. Hyperemia of liver 
and kidneys. Subepicard- 
ial ecchymoses 


Leptomeningeal and in- 
traventricular hemor- 
rhage 

Leptomeningeal hemor- 
rhage 

Leptomeningeal edema 
Leptomeningeal edema 
Intraventricular hemor- 
rhage of brain. Leptome- 
ningeal hemorrhage of 
medulla oblongata. Lep- 
tomeningeal edema 
Leptomeningeal edema 
Intraventricular hemor- 
rhage of brain. Leptome- 
ningeal hemorrhage of 
medulla oblongata. Lep- 
tomeningeal edema 
Leptomeningeal edema 
Leptomeningeal edema 
Rupture of the liver 
Hemoperitoneum 
Subdural hemorrhage 
Leptomeningeal edema 
Serous peritonitis 
Adrenal hemorrhage 
Subdural hemorrhage 
Subepicardial and thy- 
mic ecchymoses 


Intra partum I 
piration of amni: 
Vernix membr: 
phyxiated, not 
ted) 

Congenital debi! 
Idem 


Congenital debi 
Intra partum le 
9 
Vernix membra 
Vernix membra 
Intra partum le 
vernix membra! 


Vernix membra! 
Intra portum les 
vernix membra: 


Vernix membra 
Vernix membra! 
Rupture of the | 


Hemoperitoneum 


Intra partum I 


Intra partum | 
Peritonitis 


Intra partum le 


Intra partum | 
vernix membra! 
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Respiratory Other post mortem 


disturbances findings Cause of death 


Number 


“ Subdural hemorrhage of | Intra partum lesion 
spinal cord. Leptomenin- 
geal edema 

Subdural hemorrhage. Intra partum lesion 
Subepicardial and medi- 
astinal ecchymoses 

+ Leptomeningeal edema Septicemia? 


diseases which can be supposed to have caused respiratory changes, 
while one case (N 832/II/41) remained unsolved in this respect. 

It therefore seems the material tends to prove that in fullterm 
infants causes often can be found outside of the lungs which may 
be taken to have provoked quickenea breathing, thereby being 
partly responsible for the formation of membranes. Yet there are 
cases where no such factors can be disclosed, but the membranes 
as such have caused the quickened breathing. One sometimes finds 
in these cases that the difficulties of breathing have set in immedia- 
tely after birth, and difficult labour must then be considered as 
having originated the formation of membranes. 

In premature infants difficult breathing was observed in the ma- 
jority of cases with certainty and in the rest with probability. When 
basing the estimation on the post mortem findings, a great number 
of cases in this group are such, where no extra-pulmonary factors 
are revealed that could be regarded as a cause of respiratory 
changes. The material comprises six cases, in which a macroscopic 
examination did not reveal anything besides leptomeningeal edema. 
In addition to them, there were three ir which the post mortem 
examination did not disclose anything of a pathologic nature, besides 
the pulmonary findings. We must place into the same group the 
case where nothing was found, in addition to hyperemia of the tis- 
sues (N 1618/1/45 B). The disorders of breathing in this case can 
however be ascribed to circumstances provoked by the process of 
labour, as the baby died in the course of it. Merely the occurence 
of pia-arachnoid hemorrhages in the vertex can hardly be conside- 
red a significant factor in the origination of quickened breathing 
(N 935/1/45). In the three remaining cases hemorrhages were found 
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L 162/47 
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| L 33/47 
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in the region of the medulla oblongata or in the area of the spi 
cord, and these lesions can be regarded as having a significan( 
influence on the respiration. Subdural or intraventricular hemorr! 
ges can also be regarded as such, and they were found in six cas: 
in all. One subject had peritonitis, one rupture of the liver, a 
one probably sepsis, which can all be factors causing respirat: 
changes. 

It can therefore be said that in about half of the cases of t! 
group quickened breathing was caused by factores outside t) 
pulmonary area, but in the other half no extrapulmonary cau: 
of respiratory changes can be ascertained. 

Irregular breathing is found so often in premature infants, t! 
it can be regarded as a constant phenomenon in them, without a 
other anatomic findings but underdevelopment. The membra 
substances in the prematures were of a partly different charact« 
than in fullterm babies. In the prematures, one can frequently fin 
membrane substances formed by detached pulmonary epithelia! 
cells, whereas this was not demonstrable in fullterm infants; t! 
question therefore arises whether the tissue changes, due to a pre- 
mature functioning of the lungs in the former group, have a signi- 
ficant influence on the appearance of membranes. It seems as if, 
with the onset of respiration, there is a loosening of epithelial cells, 
both in the central and the peripheral parts of the premature lungs. 
In all probability, the cell masses, thus detached, take a part in 
the formation of membranes. When comparing the tissue structui 
of an immature baby immediately after birth to the lungs of on 
aged 5 days, it seems that the subject with a longer survival has a 
considerably smaller amount of alveolar epithelial cells. It is there- 
fore possible that a detachment of cells has taken place here —- the 
mass formed in this way can be supposed to be a causative factor 
of difficult breathing. Respiratory disturbances can then appear, 
under the influence of which the substances are plastered against 
the walls, and membranes originate. In my material immatures 
are more often affected with membranes than prematures, which 
speaks on behalf of the theory of their appearance in the prematures 
and immatures. It is impossible to prove this contention on the 
basis of the material — and it must be admitted that it has its 
weaknesses. This loosening of the cells alone does not explain the 
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appearance of membranes, but I feel it must be taken into 
consideration as a contributory factor, especially for the immatures. 


TABLE 21 


Aeration of Lungs in Fullterm Infants Affected with Membranes 


| No birth IV Vv 
| weight and Remarks 
age Se Ca | Sa 


1N906/146A on \mple quant. squa- 

mae and precipitate. 

died during Moderate quant. 

membranes. 
abour 


N 350 /1/46 Moderate quant. li- 
‘ quor amnii particles 
and precipitateSmall 
quant. membranes. 
_589/11/46 |+-4 Precipitate abun- 
dant, particles very 
scarse. 


| 4 hours 


7 % hours 


| kK 965 46 4 - Precipitate abun- 
dant, liquor amnii 
particles scarse, mo- 
derate quant. mem- 
branes. 

| L 18847 4. 9 af |Moderate quantity 
} = membranes. Blood in 
lumina, small quant. 
| squame. 

and membranes. 

N 832, 11/41 Blood abundant in 
lumina. Membranes 
only in bronchi. 

| N 768/1/41 Blood abundant in 
| lumina. 


| 9 hours 


14 hours 


1 day 
15 day 


8 days 

P 276/46 Lumina full of blood 
Very abundant 

13 davs | quant. membranes. 


Signs: no atelectatic areas, + small atelectatic areas, + middle sizes atelectatic 
areas which do not comprise half of the area of specimen, -+ + atelectatic areas 
being half or more of the area of specimen. 

Ca = congenital atelectasis, Sa = secondary atelectasis. I = right upper lobe, Il=right 

middle lobe, III = right lower lobe, IV = left upper lobe, V = left lower lobe. 


Tables 21, 22 illustrate the aeration of the lungs containing 
membranes. (I have used the same basis of estimation as in tables 
7, 10 for the aeration of lungs free from membranes). On these 
grounds, it is not possible to draw many conclusions as to what 
an extent the membranes prevent the aeration of the lungs. When 
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making a comparison with the cases free from membranes, it se 
that the aeration was slower in fullterm subjects who had ny 
branes. It is even more difficult to make the comparison fo 
prematures, nor is there any clearly marked distinction bet 
lungs free from membranes and lungs affected with them. \ 
studying the sections, it can often be found how a membrane 
to obstruct the space between an extended lumen and a n: 
one continued from it, —- thus it would prevent the aeration « 
peripheral part. However, one can also see lumina extended i: 
way in cases, where no formations of membranes are revealed 


TABLE 22 


Aeration of Lungs in Premature Infants Affected with Membranes 


No. birth- IV | Vv 
weight and | 
age ra | Ss ta | Ss Ca | Sa | Ca | Sa 


N 2663/1/45 Aj- 4 | Small qua: 
Small qua 


1310 gm amnii, part 
1 hour 
N 2663/1/45 1 9 +}-+ + |Small qua 
bran. but 

1470 gm in precedi 
amnii par 

14 hours wise. 

membran 

2220 gm niotic flui 
alveoli ful! 
3 hours homogene: 


Rem 


stance. 

N 505/1/45 +] 4 + |Moderate q 
membr., li 
1520 gm particles s 

N 531/I1/46 - +] + + 4 + |Membran 
se, liquor 


1560 gm ticles likew 
4 hours Se 
K 423/45 B + 4 +} + |Membrane 


e. Amni 
2050 gm substance 
4 ¥% hour 
K 2188/46 B +) + - -| + + : +] + |Ample qu 

branes, smal 


2100 gm liquor am 


5 % hours les. Preci 
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Signs: Ca = congenital atelectasis, Sa = secondary atelectasis. I = right upper lobe, 
II = right middle lobe, III = right lower lobe, IV = left upper lobe, V = left 
lower lobe. 


The relations between membranes and breathing and the respira- 
tory difficulties in premature infants during the first days of life 
are illustrated by the circumstance, that out of the 27 premature 
live-born infants of my material, who died on the first day of life, 
only 9 were such who did not show any formations that could be 
interpreted as membranes. I have considered as affected with mem- 
branes all such cases, where formations of this character could be 
found even in one lobe, therefore there are such cases in this group 
who had a very small amount of membranes. 


Membranes as a Cause of Death 


On tables 19, 20 I present the death causes of subjects affec- 
ted with membranes according to the probability which could be 
inferred on the basis of post mortem and clinical findings. As illu- 
strated by the table, I have regarded membranes as a cause of 
death of fullterm babies only in two cases. In the third case (N 589/ 
11/46) the evident cause of death was jointly fetal asphyxia, aspirat- 
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ion of the amniotic fluid and membranes. As far as all the other 
fullterm infants are concerned, I feel the membranes cannot hp 
regarded as more than partly responsible for death, or as secondary 
findings. 

With regard to the prematures, I have considered the part played 
by membranes so great in seven cases, that they can be held re- 
sponsible for the death at least as a contributory factor of creat 
significance, or taken as the only cause of death. When estiniating 
the cases, I have paid attention to the clinical history, the post 
mortem findings and the amount of membranes. Even in such 
cases, where membranes were the only objective finding ani! the 
cause of death was clinically unclear, I have not regarded memibra- 
nes as a cause of death, if they were scarse. In this group there ar 
also cases where the cause of death is evidently another than the 
membranes, and these are only secondary firdings. It is naturally 
difficult to estimate in every individual case what is the share of 
the membranes as cause of death, but it is still possible to say that 
they are secondary findings at least in some cases. 


Conclusions. — Membranes originate from the aspirated amniotic 
fluid, but in all probability, the proper pulmonary cells which come 
off also have a part in the formation of membrane substances in the 
prematures and above all in the immatures. In my material membra- 
nes are more often found in the prematures than in the fullterms, 
and possibly more often in the immatures than in the premature’. 
Often an extra-pulmonary cause of quickened breathing is revealed, 
but there are also cases, where membranes as such must be regar- 
ded as the reason of respiratory disturbances, both clinically and 
on the basis of post mortem findings. It can be supposed that in 
such cases the formation of membranes began as a result of diffi- 
cult labour and aspiration of the amniotic fluid. 


Membranes can be regarded as a cause of death only in part of 
the cases. In addition, they were a contributory factor to the cause 
of death of some cases. In part of the cases they must be regarded 
as secondary findings. Approximately in half of the cases affected 
with membranes these must be considered the principal cause of 
death, or at least, an important contributory factor. 
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Thus, the presence of membranes as such is not sufficient to 
prove that they have caused death, but their amount as well as 
other post mortem findings and the clinical history must also be 
taken into consideration. It seems indisputable that membranes 
can come off and disappear, and therefore they need not necessarily 
be fatal. 

it is probable that membranes for their part can also be a reason 
of respiratory disorders, and in some cases — the sole reason. Some- 
times a circulus vitiosus can come into existence, where on the one 
hand membranes are born as a consequence of respiratory distur- 
bances, but on the other — respiratory disturbances are caused by 
them, in consequence of which more membranes appear, or the 
membranes thicken. 
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Diseussion 


Fetal State of the Lungs. Intra-Uterine Breathing. Congenital At: lec- 
tasis. — As already said, it is impossible to draw any certain conclu- 
sions on the basis of post mortem material as to the extension of the 
lumina in the course of an undisturbed intrauterine life. The pro- 
cess of labour and the exposure to air are factors which musi be 
thought to exercise a great influence on the condition of the fc‘us, 
and changes can always take place in the placental circulation that 
activate the fetus into breathing. Already in a 23 cm. long fetus 
thoracic movements can be noted when the fetus is removed from 
the uterus (MINKOWSKI), this can even be the case in a 85 inm 
long fetus (WINDLE et al.). It is therefore clear that even when ex- 
amining quite small fetuses, the lumina microscopically reveale | in 
the lungs can have appeared under the influence of the respiratory 
movements the fetus made when dying. This must also be taken 
into consideration when estimating the results of BENDER’s rese- 
arches, although he began his examinations on fetuses only 9 weeks 
old. It is therefore impossible, on the basis of anatomic findings, 
to furnish any conclusive proof of the presence of lumina in the 
lungs in the fetal state. Since a determination of intrauterine bhrea- 
thing by means of histologic sections is based on the findings of 
extended lumina, it must be admitted that it is hardly possible to 
ascertain any intra-uterine respiratory activity on the basis of an- 
tomic observations. It is equally difficult to settle the question 
of a physiological aspiration of amniotic fluid in the fetal state, 
which is closely connected with the size of the lumina and intra- 
uterine breathing, in the light of anatomic observations. Accoriing 
to my material it is possible to say that evidently newborn infants 
have liquor amnii substances in their lungs. This does not prove 
that it was so in the fetal state. 


in 1 
fou 
ing 
sim 
but 
am, 
ral 
fet 
had 


clu 
ion 
tha 
Ye 
a 
the 
hig 
ute 
nov 
by 
Bo 

ant 
nev 
bre 
If j 
log 
thi 
con 
hur 
mu 
fici 
Spo 
stu 
(Sz 
mo 
pul 


105 


X-ray examinations of human fetuses do not yield any con- 
clusive evidence with regard to intra-uterine breathing and aspirat- 
ion of the amniotic fluid, as the possibility is also present here 
that the fetus had aspirated in consequence of the manipulations. 
Yet the positive results obtained with them have in my opinion 
a greater power of evidence than anatomic observations, and if 
their results are compared with those of animal tests, it appears 
highly probable that the human fetus aspirates amniotic fluid in 
utero. The occurrence of intra-uterine respiratory movements must 
now be regarded as proved on the basis of researches made already 
by AHLFELD, and of late by SNypDER and ROSENFELD as well as 
BONAR. 

In my own material, the lumina always found in the fetal lungs 
and the amniotic fluid substances present in the lungs of nearly all 
newborn infants, also speak in my opinion on behalf of intra-uterine 
breathing, even if I cannot consider them as any conclusive evidence. 
If it is now admitted that the fetus breathes in utero and physio- 
logically aspirates amniotic fluid, it is hardly logical to suppose that 
this latter will stop in the trachea. Moreover, the roentgenography 
contrast medium did reach the lungs in the experiments made with 
human fetuses (see p. 20 in the survey of literature). Even if it 
must be taken into consideration, that this aspiration may be arti- 
ficially induced, it must be admitted on the other hand, that corre- 
sponding stimuli can have their effect on the fetus also in an undi- 
sturbed intra-uterine existence, due to contractions of the uterus 
(Szenp1). If the fetus aspirates amniotic fluid down to the pul- 
monary tissue, it follows that lumina must be found also in the 
pulmonary tissue, nor are the walls in close contact to each other 
in the fetal state. In my material unmistakable lumina were to be 
found everywhere in the pulmonary tissue, both in the lungs of 
kittens killed in utero, and in the human fetuses who had died dur- 
ing pregnancy or in the birth process. The sizes of the lumina were 
similar in the lungs of the cat fetuses killed in the same manner, 
but in the fetus that was suffocated intra-uterinally by aspirating 
amniotic fluid, the lumen was clearly larger. There were conside- 
table variations in the lumen size in the lungs of fullterm human 
fetuses. This was evidently dependent upon how much the fetus 
had aspirated during pregnancy or labour. The variations were great 
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also in such cases where a compression of the umbilical cord was 
ascertained. The size of the lumina is not probably solely deter- 
mined by the potency of the factors provoking respiratory move- 
ments during labour or pregnancy, but also by other factors as 
well —- during labour e.g. by the quantity the fetus is able to aspi- 
rate. It is of course natural, that a fetus whose mouth — during 
the compression of the umbilical cord —- is strongly pressed against 
the walls of the genital passages, or if his thorax is compressed hy 
them — cannot aspirate to the same extent as a fetus who has his 
mouth and thorax free. In all probability the extension o! the 
lumina is determined by other factors also, because this is not 
sufficient in itself to explain the variations of the lumen size in 
my material. 

It is not possible to determine with the help of my material, to 
what an extent the lumen sizes vary physiologically. If the 
fetus respirates amniotic fluid in utero in and out, this also pre- 
supposes variations in the sizes of the lumina. I feel that we must 
regard as »normal size» of the fetal lumen the smallest size which 
can be found in the post mortem material. The lumen ratio in the 
histologic section of the lungs of a fullterm fetus is then 15 ”, of 
the whole area counted in one dimension. The lumina of prema- 
ture fetuses are, according to my material considerably smaller. 
They vary in fetuses of a different weight, having a minimum of 
5 %. They are also visible in this case, but are so small that the 
walls touch one another in places. 

The fulltime fetuses of my material have considerable variations 
in the sizes of their lumina. As a rule, the lumina of specimens 
taken from different lobes of the same lungs are about the same 
size. According to animal experiments, the dilatation of the luinina 
in the lungs of the cat fetus killed in utero is more or less uniform 
in the different parts. With the dilatation of the lumina, the pul- 
monary structure remains otherwise unchanged. As already said, 
considerable changes were revealed in different cases also in the 
lungs of the human fetus. Yet their other characteristics were simi- 
lar. There were intermediate forms between the highest and lowest 
lumen ratio. It would therefore be an artificial idea if a certain 
lumen size did not belong to congenital atelectasis. Nor does it 
appear reasonable to describe as congenital atelectasis only such 
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cases Which do not have any lumen — irrespective of the point 
of view one adopts in regard to the lumen size in the fetal state. 
In that case the result would be that the lungs of a stillborn 
fetus would exceedingly seldom —— if ever — be congenitally 
atelectatic, even if it had not inspirated any air. The simplest 
course to adopt in determining congenital atelectasis is to revert to 
Jéra’s original determination. According to it, lungs are (conge- 
nitally) atelectatic as long as they have not yet expanded under 
the influence of air. Therefore the size of the lumen in conge- 
nitally atelectatic lungs can vary in different cases. Congenital 
atelectasis is then not identical with the fetal state of the lung, but 
I feel that this determination is better adaptable in practice and 
seems to correspond better to our conception of the nature of conge- 
nital atelectasis than in case the size of the lumina is used as a 
standard for determination. In addition, there is the advantage 
that this determination does not, when speaking of congenital 
atelectasis, demand any definite attitude with regard to the fetal 
state of the lung — above all, the size of the lumina ante partum. 

Aspiration of the amniotic fluid should according to the above, 
be assessed in conformity to the extension of the lumina. However, 
this can only be said provided the lumen does not have any other 
contents than amniotic fluid. Yet this circumstance is not self- 
evident. The animal tests revealed that the lumina of the cat fetus 
regularly had cells which looked like epithelial cells, with a great 
number of vacuoles. Corresponding cells were found in the lungs 
of the human fetus. In addition there was, especially in the latter, 
a regular and constant finding of a precipitated substance which 
was often the principal contents of the lumen. This substance is 
probably, at least to the greatest extent, amniotic fluid, but it 
could not be proved as such on the basis of its morphologic and 
tinctorial characteristics. If it is not regarded as amniotic fluid 
it must be surmised that it has been aspirated from the genital 
passages or is a product of the lungs themselves. It may be a result 
of glandular secretion or a residue born in the process of the evo- 
lution and growth of the lungs. The circumstance that epithelial 
cells that have evidently come off the walls are found in the lumen, 
speaks on behalf of the theory that their disintegration can be 
partly responsible for the formation of this substance. It was some- 
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times possible to demonstrate in this mass that a very small part 
of it stained red with mucicarmine,whereas there was simultaneous y 
in the bronchial glands a considerable quantity of substances, st2/ 
ing in the same way. This supports the surmise that part of | 
substance can be mucus, born as a result of the secretion of | 
bronchial glands. If the substance has originated in the lung 
means that its disappearance necessitates a flow from the lung 
in the direction of the trachea. This flow need not be a consequence 
of inta-uterine respiratory movements, as it can be surmised 

the cilial motion alone would be sufficient to remove the substa 
Cases in which a congenital larynx atresia was found, and si 
taneously widely expanded lumina in congenitially atelectatic h 
filled with mucus (FRANKENBERG, Kovacs) bear out the th: 
that there is normally a flow of substances from the lungs into 
amniotic fluid. The presence of epithelial cells and squamae [i 
the skin is a much surer sign of aspiration of liquor amnii t):: 
this precipitated substance and it is easier to determine their q: 
tity. Even if these quantities vary in the amniotic fluid, presenting 
in individual cases different pictures of the extent of the aspira 
ion, I consider their determination to be the surest method o! 
sessing the extent of the aspiration. There are difficulties in esti- 
mating the quantity of »physiologic» aspiration; this type of as] 

ion is best represented in a case, where the process of labour hi: 
as little influence as possible on the fetus. In the fullterm fetus 
had the smallest lumina in the material, the aspirated quanlil) 
was rather abundant and appeared in all the lobes. If the small 
determined quantity is taken as a standard for physiologic aspira 
ion, particles of the amniotic fluid are found in every lobe, although 
their quantity is insignificant. In that case the quantity of cells 
and squamae is so small that the amniotic fluid filling the mouth 
of the fetus, can be surmised to be sufficient for it. In my material 
the aspiration is generally smaller in premature than in fulllerm 
infants, in accordance with the smaller size of their lumina. — It is 
possible that the extent of the physiological aspiration also varies. 
It is also possible, within certain limits, to estimate the extent of 
intra-uterine asphyxia on the basis of the expansion of the lumina 
in congenitially atelectatic lungs, but in cases where air has already 
entered the lungs, this is no Jonger possible. The amount of aspira- 
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ted substances can then give an idea of the extent of aspiration. 
There are cases in my material revealing evident intra-uterine 
asphyxia and a small quantity of aspirated substances, and on the 
other hand, cases with no signs of intra-uterine asphyxia and abun- 
dant amounts of aspirated substances. In order to be able to under- 
stand these cases we should, | feel, support to a certain extent the 
explanation given by Scnuttze, according to which transient intra- 
uterine asphyxia can be the cause of aspiration and, on the other 
hand, a slowly and gradually appearing oxygen want which does 
not cause aspiration. Thus, it is not always possible, on the basis 
of the amounts of aspirated liquor amnii substances, to draw defi- 
nite conclusions as to whether the infant was born asphyxiated or 
not. However, it seems that such exceptions are rare. The impres- 
sion is gained from my material, that as a general rule, strong aspi- 
ration is a mark of intra-uterine asphyxia — especially such as 
has occured during labour or its final stages but that, even if the 
fetus was clearly asphyxiated, abundant amounts of aspirated am- 
niotic fluid are not always found in the lungs. It is of course evident 
that the amount of aspiration is influenced partly by the same fac- 
tors as the extension of the lumina (see above). It is therefore dif- 
ficult to determine when the aspiration must be regarded as patho- 
logical, in the sense that it is an indicator of fetal asphyxia. Thus, 
my material seems to demonstrate that there can be a moderate 
or even insignificant aspiration, though the fetus was asphyxiated. 
The »physiological» aspiration is quite small. The division between 
these conditions is difficult to draw, still less can any figures be 
stated according to which it would be possible to determine the 
amount of aspiration as an indicator of asphyxia. Yet it is possible 
to say that, without any special causative factors, aspirated sub- 
stances are found in all the lobes of the lungs of infants born at 
term. The amounts are often smaller in prematures, and substan- 
ces may be found only in some parts of the pulmonary lobes. 


Aeration of the Lungs and Pulmonary Factors Influencing it. — 
Post mortem material has its limitations with regard to the esti- 
mation of aeration. The collapse of the lungs which sets in post- 
mortally can greatly change the intra vitam aspect. As already 
mentioned it is, notwithstanding, possible to draw conclusions 
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on the basis of my material, the methods of procedure having 
been identical in all cases. In my animal experiments I have en- 
deavoured to restrict the postmortal changes to the minimum, he- 
cause in them a comparative quantitative estimation was made of 
the aeration in different cases. In my post mortem material I have 
drawn no conclusions on the basis of measuring the extent of the 
Jumina. My sole endeavour was to determine by examining tie 
section, whether some area had ever been air-containing. In this 
respect an aerated area and one affected with secondary atelectasis 
are equivalent. In microscopic sections, it may be a matter of inter- 
pretation as to when some area is to be considered as having }v- 
come atelectatic. It was demonstrable in the animal tests that un- 
mistakable lumina could be seen microscopically even in such lunys 
of kittens, which macroscopically appeared completely airless aid 
did not float, only part of these lungs being completely deficient in 
lumina, The post mortem material shows intermediate forms, from 
widely extended lumina to a nearly complete deficiency in them. 
In determinations of atelectasis a completely airless condition is 
often mentioned (sez p. 14), but in addition, also a decrease of 
aeration (BERGSTRAND). For secondary atelectasis mention is 
made of the possibility of contents in lumina (HANSON aad 
SJOSTRAND), these contents having the appearance of edema 
fluid. In atelectasis caused by compression I have found in mac- 
roscopically completely airless lungs of infant 4 months old, 
that a microscopic examination revealed clear though exceding|y 
small slitlike lumina. —- If the concept secondary atelectasis is to 
be confined within the same limits as congenital atelectasis, airless- 
ness must be regarded as one of its characteristics. This, as explained 
above, does not mean the same thing as a complete absence of 
lumina. Microscopic sections can reveal empty lumina, if the con- 
tents are such that they do not fix. But some empty or nearly 
empty lumina can also be seen in congenital atelectasis, though it is 
evident that no air has entered the lungs. There are borderlin¢ 
cases in both groups, where it is difficult or even impossible to 
estimate whether a certain lumen is atelectatic or air-containing. 
As already mentioned, the determination of the concept secondary 
atelectasis has no significance for the results of my researches. Ate- 
lectatic areas were demonstrable in all the cases examined by me. 
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Even if possible postmortal changes are disregarded, small atelec- 
tatic areas cannot be considered as evidence of a pathologic state, 
as it is most probable that there are also some physiologically air- 
less collapsed areas in the lungs, — as it was proved by VERzaAR’s 
and JEKER’s animal experiments. 

A determination of the aeration of the lungs in accordance with 
the disappearance of congenital atelectasis harbours, in addition to 
the difficulties of interpreting the sections, also some possibilities of 
errors. Theoretically it is possible that some area can collapse and 
take on the aspect of secondary atelectasis without having become 
aerated in between. My animal experiments argue against this 
possibility, but as they could be made use of only if carried out 
with kittens a few hours old, they do not eliminate the possibility 
of such a state of things in subjects with a longer term of life. On 
the other hand, the structure of lungs affected with secondary ate- 
lectasis can alter so that the epithelium becomes regularly isopris- 
matic, which makes it difficult to differentiate them from con- 
genitally atelectatic lumina. This can happen, according to Mou- 
LONGUET’S test, in dogs already within 6 days. It is difficult to 
determine with what rapidity such changes take place in the new- 
horn. In my opinion, this should be taken into consideration when 
determining, on the basis of morphologic characteristics, the extent 
of respiratory activity in the lungs of infants several weeks old. 
It is possible that this circumstance is responsible for the erroneus 
conclusions published in literature with regard to the persistence 
of congenital atelectasis. 

It seems that animal experiments do not justify conclusions as 
to how rapidly the aeration progresses in man. Although there is 
no considerable difference in the structure of lungs of kittens and 
newborn infants, that of the former being however somewhat more 
simple, there is such a great difference in the vitality, that there 
are reasons to surmise a quicker aeration in kittens than in new- 
horn infants. This being so, the circumstance that the lungs of 


kittens were already fully air-containing one hour after birth does 
not by any means justify the contention that this is the case in 
human lungs. On the other hand, it must be taken into considerat- 
im that when examining the lungs of infants who had died in 
hospital,it is not possible as a rule to obtain for examination 
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a baby a few hours old, who had been brisk and breathed well 
the whole time. 

I have endeavoured in my experiments to make clear how quickly 
the lungs can become aerated. If the question is posed thus, d fe. 
rent results are arrived at than when attempting to determine, how 
long congenital atelectasis can persist. It is therefore evident that 
my material vields different results than the researches of Farser 
and WILson, based on an extensive material. The impression is 
gained from my material that a few inspirations suffice to bring 
about an expansion including the outermost periphery in lungs of 
fullterm infants, although this is not demonstrable by post mor{em 
examinations in all parts of the lungs, some parts remaining 
atelectatic. Therefore it is not possible to deny, on the basis of 
post mortem material, that the lungs of a brisk infant breathing 
well may become fully aerated in the course of the first few hours. 
This evidence was not to be found in my own material, the aeration 
having been slow in my cases. Still, it can be maintained on the 
basis of my material that the expansion is not a matter of wecks, 
but days — not excluding premature or even immature infiuts. 
According to this, the aeration is somewhat more rapid in full! 
than in premature infants, and I have come to the conclusion, in the 
light of my material, that the expansion of the fullterm lung takes 
two-three days, which conforms to the results of FARBER’s rese- 
arches. The lungs can also become areated in prematures already 
after a few indrawn breaths, but this was only demonstrable in 
limited areas comprising at the utmost the areas of one lobe 
clearly less than in fullterm babies. A breathing of five days durat- 
ion has been sufficient for an aeration of all parts of the lungs of 
a premature infant under 1000 g. of weight. I do not wich to deny 
the possibility that congenitally atelectatic areas can persist for 
weeks in a premature lung (FARBER and Witson), but I feel it 
can be assumed in that case that there might have been factors 
exercising a restraining influence on the aeration, which cannot 
be detected anymore in a post mortem examination. 

Therefore, although it is sometimes possible to observe an xerat- 
ion including even the most peripheric parts, post mortem findings 
in the lungs of both fullterm and premature babies succumbed in 
the course of the first few days of life show the aeration to hav 
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been such, that the outermost periphery has retained its small 
lumina, whereas the central parts of the alveolor tree became fully 
air--ontaining. This state can be met with also in cases which have 
become secondarily atelectatic. It is therefore conceivable that this 
has appeared postmortaliy, after the collapse of the lungs. Such a 
possibility cannot be completely disregarded, but the circumstance 
that vernix membranes were as a rule found solely in these expan- 
ded places, strongly argues in favour of the surmise that these for- 
mations appear intra vitam. Nobody ever reported having found 
vernix membranes in babies who had not breathed air, and in my 
own material membranes were only met with in aerated lungs. 

‘The different rapidity of aeration in different pulmonary areas 
can be related to the various stages of their development. This is 
borne out to some degree by the different state of development of 
the elastic tissue in distinct parts of the lung. (See SETALA). 

Since post mortem examinations invariably demonstrate am- 
niotic fluid substances in lungs of babies under three days old, and 
since it appears probable that all newborn infants have liquor amnii 
in their respiratory passages, this factor must be taken into conside- 
ration as possibly exercising an influence on the aeration of the 
lungs. »Physiological» aspiration does not seem to have any special 
significance in this respect. The circumstance that the expansion is 
slower in the periphery than in the centra] parts can be due to 
some extent to the aspiration of amniotic fluid. It is often visible 
in the sections how the peripheric narrow lumina are filled with 
substances, that are partly unmistakably, partly probably, liquor 
amnii substances. It is therefore conceivable that, with the rush of 
air into the lumina, the amniotic fluid in them withdraws towards 
the periphery and disappears gradually, partly under the influence 
of respiratory movements and partly through absorption. Then 
only do the peripheric parts also become aerated. It is evident that 
air can penetrate also down to the periphery and the amniotic fluid 
substances become plastered against the walls of the extended 
lumina. Depending on the amounts of amniotic fluid and the cha- 
racter of the respiratory activity — perhaps also on the nature of 
the amniotic fluid —- its substances remain in the walls for a short 
time and disappear already with the following breaths, or the sub- 
stances adhere to the wall and form vernix membranes. If the as- 
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piration is abundant, it can result in suffocation without any for. 
mations of membranes. Some areas can be so full of amniotic !yiq 
substances, that air cannot peretrate them at all. However, the 
lungs become partly aircontaining in such cases, even if ther: are 
abundant amounts of liquor amnii in the trachea, and | fee! hat 
we can speak of suffocation by amniotic fluid only provided »@  rat- 
ion can be ascertained. An intra-uterine suffocation by am» otic 
fluid is only the result of completely illogical thinking. 

With the gradual withdrawal of the liquor amnii substances 
the lungs, it is conceivable that after the cleansing of the ph 
and larynx, these substances can again be found in the upp 
spiratory passages. This is not therefore necessarily a formati 
mucus due to irritation of the respiratory passages. It cann 
denied of course that mucus can be secreted in consequence 
irritation by foreign substances. In my material, mucus cou 
demonstrated tinctorially in small quantities in the deeper | 
but there was often more of it in the bronchial glands and m 
membrane — yet never in any significant quantities. Thus, i 
light of this research, the substances found in the neonatal 
are mainly liquor amnii substances —- also however contai 
such, whose origin it is difficult to determine. 

Elements from which membranes result are mainly amniotic ‘lui 
at least in fullterm infants. To produce these membranes, aspir: 
ion exceeding the quantity of »physiological» aspiration is neces- 
sary. Intra-uterine asphyxia is not a constant finding, by which 
the abundant aspiration could be explained. It can be surniised 
that it is a result of earlier transient intra-uterine asphyxia, or it 
can have occurred at the final stages of labour, so late that there 
was no time for the symptoms of asphyxia to appear during the 
process of labour. My material does not contain cases which could 
lead me to suppose, that the amniotic fluid substances concentrate 
in the walls of the lumina already during intra-uterine existence 
(comp. ERHARDT’s x-ray researches, p. 24). According to my material, 
the membranes in prematures often contained cells detached from the 
walls of lumina, which had undergone changes —-- disintegrated intoa 
partly structureless substance before they had formed membranes. 
A similar mass can sometimes also be formed by amniotic fluid 
substances. It is therefore conceivable that such masses had origi- 
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‘d solely from amniotic fluid substances. I feel however that I 
ave been able to ascertain intermediate forms, from detached cells 
‘omplete membranes. I therefore consider. that my material 
makes it evident that cells detached from the walls also play their 
part in the formation of membranes in premature infants. For full- 
term babies, I have been unable to conclusively ascertain such 
fornis, but in one case there were observations pointing in this 
direction. Therefore, I do not consider that the formation of mem- 
branes in fullterm and premature infants is necessarily different. 
In prematures membranes also clearly result from amniotic fluid 
substances. There is every reason to maintain the name vernix 
membrane, since the part played by the amniotic fluid in the for- 
mation of membranes is most evident and conclusive. The formation 
of membranes does not presuppose any inflammatory processes, 
as membranes were often present in lungs without any signs of 
inflammation. In connection with another research of mine I have 
found that membranes do not occur more frequently in pneumonic 
than in aoninflammed lungs. Taking into consideration the high 
incidence of membranes in my material, it is evident that they also 
have a clinical significance. They can appear in such small amounts 
that they do not seem to involve any particular respiratory distur- 
bances, hut in some cases they are present in such abundant quant- 
ities, that they are the only cause of death according to the post 
mortem examination. My material makes it evident that membranes 
appear simultaneously with the first indrawings of breath. There- 
fore their occurence should be taken into consideration when look- 
ing for the cause of difficult respiration on the first day of life. 
Still, membrane formations can be the cause of respiratory distur- 
bances continuing for several days. In such cases it could not be 
proved that membranes had originated from the amniotic fluid sub- 
stances. It is possible that membranes can appear in the newborn 
without any relation to aspirated liquor amnii. It is however certain 
that the main part of membranes in the newborn are formed from 
the amniotic fluid substances, and if there are membranes resulted 
ina different way, they are a most uncommon occurrence. 
There is not a single membrane case in my material with necroses 
in the walls. The walls covered with membranes have not shown 
any different structure than the areas free from membranes, 
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In the light of microscopic sections, it appears that membr: jies 
prevent the aeration of the lungs. When a comparison was mde 
between the groups of cases affected with membranes and free { om 
them, the difference was not clearly visible. Examinations of t» ins 
and especially triplets provide a strong argument in favour of 
surmise that the amounts of membranes are significant, both 
regard to the duration of life and to the aeration of the h 
Considering the position of the membranes, it is quite natural 
they are a most significant factor, especially in prematures, impe: 
the exchange of gases. They occur most frequently in fact ju 
those parts where the greatest quantity of capillaries contact 
lumina and which have become air-containing. In this way 
membranes injure the oxygen supply, difficult of itself in prein: 
ture infants. According to my material, vernix membranes are | 
most important (non-inflammatory) pernicious result of the aspirat- 
ion of amniotic fluid. 
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Summary 


Lefinite conclusions about intra-uterine breathing and the fetal state 
of tie lung cannot be drawn solely on the basis of post mortem material 
ani histologic examinations of lungs of animal fetuses —- especially 
with regard to whether there are lumina in the lungs and how much 
they are extended already during intra-uterine existence. Lumina in 
the jetal lung were found in every instance but no evidence can be pro- 
duced that a corresponding state prevails in an undisturbed intra- 
uterine existence. The lumina expand during felal aspiration of 
the amniotic fluid, if the placental circulation is disturbed or inter- 
rupted. This was fully demonstrable in the animal experiments, and 
the post morlem material argues in favour of the surmise that this also 
is the state of things in the human fetus. Thus, the extension of the 
lumina in the fetal lung is some kind of a standard for measuring the 
ertent of intra-uterine asphyxia. 

In determining congenital atelectasis, it is best to revert to J 6rq’s 
original determination, according to which the lungs are congenitally 
aleleraic as long as they are not expanded through the influence of 
aeration. Post mortem examinations of congenially atelectatic lungs 
always reveal lumina, and their sizes vary considerably, although the 
structure of the lungs remains otherwise unchanged. The lumen size is 
approximately the same in different places of the same lung. The smal- 
lest lumina were found in premature fetuses. 

{n the light of post mortem material, amniotic fluid is always to be 
found in the neonatal ling, which enables us to speak of a »physivlogic» 
aspiration of the amniotic fluid. The amounts however usually appear 
small. The extent of the aspiration can vary in individual cases, without 
any reason being demonstrable for a stronger aspiration than usual. 
Small amounts of aspirated amniotic fluid have no noxious effect on 
the newborn. A strong aspiration can result in suffocation, in which 
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case the lungs become partly air-containing. Fullterm infants aspi 
more than prematures, although abundant aspiration can someti: 
also be found un the lungs of the latter. Vernia membranes are a ¢ 
paratively jrequent finding in the neonatal lung; they are formed mai. ! 
from amniotic fluid substances, but at least in premature infants, 

can parily result from disintegrated cells which have become deta: 
from the walls. These membranes are found only in aerated lu 
though they can be present in the lungs of babies who hud died dur 4 
labour. They must be taken into consideration as a cause of neon 
death, and are only revealed by a microscopic examination. 

In the light of the material on which post mortem examination 
be made, the process of aeration is gradual in both fullterm and | 
mature infants. It is more rapid in the fullterm than in the premat 
but the material does not disclose any considerable difference, sinc: 
process of aeration lasted for 2—3 days in the fullterm, and was « 
plete in the premature lungs already of the 5th day of life. It s« 
however that a few breaths are sufficient to result in an almost maxim 
aeration of the fullterm lungs. The possibility cannot therefore be deni 
that the lungs of a fullterm infant with good breathing may become fi 
air-containing already in the course of the first day of life. Thi 
much less probable with regard to the prematures. According to 
post mortem taterial, the expansion of the lungs with air occurs i 
such a way, that the central parts of the alveolar tree are the firsi | 
expand, after which the outermost periphery gradually becomes cir- 
containing. As an exception, the expansion can take place in some 
lungs in the whole area of the alveolar tree. The manner of expansi 
is the same both in premature and fullterm infants, although it 
better visible in prematures, especially in the smallest babies, since ‘he 
periphery becomes areated more slowly than in the fullterms. 

The expansion can be delayed by aspirated amniotic fluid and veri 
membranes. 
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Fig. 1 ongenitally atelectatic lung of cat, Fig. 2. Lung of cat suffocated in utero, with a 

with a imen ratio of abt.50°,, Walls are tor- lumen ratio of abt. 60 ©. Walls are straighter 

tuous, mina almost empty. (Cat 11/1, upper than in preceding case. Small amounts of 

part o right lung. Hematoxylin and van contents in lumina. (Cat 10/II. Hematoxylin 
Gieson. x abt 200.) and van Gieson. x abt 200.) 


Fig. 3. Lung of cat which inhaled some air. 

No essential difference as compared to fig. 1 

and 2. (Cat. 7/111. Hematoxylin and eosin. 
abt 200.) 


Fig. 4 Lung of cat which survived for an Fig. 5. Lung of cat which survived for 42 
hour. ‘he figure clearly illustrates the tens- hours. All lumina visible in the fig. are air- 
ion of ‘he wall in an aerated area. (Cat. 6/1. containing and the pulmonary structure clear- 
Hema! xylin and van Gieson. abt 200.) ly differs from that of a lung with congenital 


atelectasis. (Cat 8/II. Hematoxylin and muci- 
carmine. < abt 100.) 
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Fig. 6. Lung of cat surviving for 45 minutes, Fig. 7 
which is fully aerated. Walls are thin and 
stense». (Cat 11/11. Hematoxylin and eosin. 

x abt 50.) 


Fig. 8. Lung of cat with secondary atelectasis. 

Lumina are to be found only in the peripheral 

parts of the fig. The tissue in the central parts 

is deficient in lumina. (Cat 7/11. Hematoxylin 
and van Gieson. xX abt 50.) 


Fig. 9. Lung of cat with secondary atelecta- Fig. 10. Lung of cat with secondary atelecti 
sis. The tissue has no lumina. (Cat 1/V. sis. Narrow lumina. (Cat 1/V. Hemutoxy! 
Hematoxylin and van Gieson. xX abt 900.) and mucicarmine. < abt 20+ 
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Fig. i (ung of fetus with congenital atelec- Fig. 12. Lung of fetus with congenital atelec- 

tasis. ” fetus was born asphyxiated and did tasis, with unmistakably larger lumina than 

not re ‘itate. Small lumina, tortuous walls. in fig. 11. Abundant contents in the lumina. 

(Case 979/1/46. Birth weight 2980 gm. Fetus died in the course of delivery. (Case 

H: natoxylin and eosin. x abt 50.) N 810/11/45. Birth weight 3300 gm. Masson’s 
staining. x abt 50.) 


Fig. 13. Lung of fetus with congenital atelec- 
tasis, where the lumina are of abt. the same 
size as in fig. 12. The lumen ratio was clearly 
different in these cases. (Table no. 5). This 
difference is due to the different thickness of 
the walls. (Case N 2686/11/45. Birth weight 
3000 gm. Haematoxylin and eosin. X abt 50.) 


Fig Partly congenitally atelectatic,partly Fig. 15. Partly aerated lung of infant who 

aerate’ lung. The borderline between these survived for 24 hours. The outermost peri- 

areas . pronounced. Fullterm fetus who died phery is not aerated. Abundant amounts of 

durin ibour. (Case K 719/45. Birth weight vernix membranes. (Case N 494/I1/45. Birth 

37° gm. Masson’s staining. x abt 50.) weight 2870 gm. Hematoxylin and eosin. x 
abt 100.) 
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Fig. 16. Same case as Fig. 15. This case had Fig. 17. Pulmonary tissue which | come frig 
abundant membranes. The fig. does not il- partly air-containing. Fullterm fet: was B with 
lustrate areas affected with membranes. It is born asphyxiated, not resuscitate men i 
clearly visible that the outermost periphery 979/1/46. Birth weight 2980 gm. He: xy! . 
is not aerated. x abt 300. and van Gieson. x abt 1( = 


Fig. 18. Pulmonary tissue of immature fet us, 
with unmistakable lumina, but construction 
of the walls similar to that of non-aerated 
lungs. (Case IX 425/45 B. Birth weight 670 gm 
Hematoxylin and van Gieson. abt 200.) 


Fig. 19. Extended lumina in the areas below Fig. 20. Partly aerated lung of premature IN-§ Pig. 24 
the pleura in the lungs of an immature fetus. fant who died during delivery. Air-coutalnineg half oy 
It died in the course of the delivery. (Case lumina have »tense walls». Medium amounts§ cont; 
N 352/11/45. Birth weight 1040 gm. Hema- of aspirated substances in the lungs (Case Mf lar 


. 
toxylin and eosin. X abt 200.) 1521/11/45. Birth weight 2000 gm. Hemato-§ ween jh 
xylin and eosin. x abt 10! Birth wwe 
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Fig ungs of immature infant affected Fig. 22. Fully expanded lung of immature 

with idary atelectasis. It survived for baby. It survived for one hour and a half. 

five d (Case P 203/45. Birth weight 970 (Case KX 720/45. Birth weight 920 gm. Masson’s 
gm natoxylin and eosin. x abt 50.) staining. X abt 50.) 


Fig. 23. Pneumonomeres of premature infant. 
The structure is regular, the cells have a 
somewhat similar form and their arrange- 
ment is regular.Capillaries are scarse. Lumina 
are small, but clearly visible. The baby surv- 
ived for 13 minutes. (Case N 788/1/45. Birth 
weight 1360 gm. Hematoxylin and eosin. x 
abt 900.) 


Fig. 24. Lung of premature who survived for Fig. 25. Liquor amnii squamae are close to 
half an hour. The fig. does not show air- the walls in air-containing lumina. Lung of 
containing lumina. — The structure is regu- fullterm fetus who died during delivery.(Case 
lar. Abundant amounts of loose tissue bet- K 643/46. Birth weight 3740 gm. Hematoxylin 
ween ihe pneumonomeres. (Case K 2621/45. and eosin. X abt 200.) 


Birth weight 2080 gm. Hematoxylin and eosin, 
Xx abt 200.) 
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Fig. 26. Abundant aspiration of amniotic Fig. 27. Drops of fat in bronchial « 
fluid in lungs of immature baby. It survived Premature infant, survived for f yurs. (glilled v 
for two hours. (Case N 852/1/45. Birth weight (Case 531/11/46. Birth weight 1560 uda This m 


980 gm. Masson’s staining. x abt 200.) and hematoxylin. abt 4 oming 
Birth 


Fig. 28. Abundant quantity of amniotic fluid 

substances in »bronchioli». More to the peri- 

phery only precipitate in the lumina (same 
case as fig. 19. x abt 100.) 


Fig. 29. Vernix membranes in lumina which Fig. 30. Membranes in lungs whose /umina 

contain precipitate. The membrane substan- contain considerable amounts of bl Ful 

ces are not discernible in the figure. (Case term infant who lived for 13 days ase | 

N 494/11/45. Birth weight 2870 gm. Hema- 276/46. Hematoxylin and eosin 
toxylin and eosin. x abt 200.) 
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Fiy. 31 imistakably air-containing lumina Fig. 32. Membranes in lung of immature 
filled v a mass showing dark particles. baby. Membranes covering lumina with»tense 
Thisma seems partly to be formed by cells walls». (Case L 94/46. Birth weight 920 gm. 
coming the walls. (Case N 2663/1/45 B. Hematoxylin and eosin. x abt 200.) 
Birth w ght 1470 gm. Hematoxylin and 

eosin. X abt 400.) 


Fig. 35. Different degrees of 
expansion in the lungs of triplets N 519/IT/46 
A, Band C. The largest dilatation is unmista- 
tably that of fig. 35 (Baby C). In fig. 33 
(Baby A) and 34 (Baby 1) the dilatation is 
about similar. The membranes of these cases 
are not visible in the figures. (Hematoxylin 

and eosin. X abt 50.) 
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Fig. 36. Vernix membranes in the lungs of 

an infant who survived for four hours. (Case 

N 575/I11/45. Birth weight 1070 gm. Sudan 
and hematoxylin. x abt 200.) 


Fig. 37. Vernix membrane. Structure not 
discernible everywhere in the membrane, and 
it is of an almost homogeneous substance 
(Case N 930/1/45 B. Birth weight 2220 gm. 
Hematoxylin and eosin. < abt 200.) 


* 
| oat - 
‘ 


4 


LIBRARY 


REDACTORES: 


A. LICHTENSTEIN, A. WALLGREN, STOCKHOLM 


REDACTORES: 


IN DANIA: BENT ANDERSEN, Aaruus, OLUF ANDERSEN,K@BEN- 
HAVN, C. E. BLOCH, K@BENHAVN, P. PLUM, K@BENHAVN. IN FENNIA: 
P. HEINIO, HELSINGFoRS, V. RANTASALO, HELSINGFoRS, C.-E. 
RAIHA, HELSINGFoRS, T. SALMI, ABo, ARVO YLPPO, HELSINGFORS. 
IN HOLLANDIA: E. GORTER, LEIDEN, CORNELLA DE LANGE, 
AMSTERDAM, J. VAN LOOKEREN CAMPAGNE, GRONINGEN. IN 
NORVEGIA: LEIF SALOMONSEN, osto, L. STOLTENBERG, 
A. SUNDAL, KIRSTEN UTHEIM-TOVERUD, osto. IN 
SUECIA: C. GYLLENSWARD, uppsaLa, N. MALMBERG, stock- 
HOLM, STURE SIWE, Lunn, WILHELM WERNSTEDT, stocKHoLM, 
Y. AKERREN, GOTEBORG. 


REDIGENDA CURAVIT 
A. LICHTENSTEIN 
KRONPRINSESSAN LOVISAS BARNSJUKHUS, 
STOCKHOLM 


Vol. XXXV. Supplementum IV 
1948 


Almqvist & Wiksells Boktryckeri Aktiebolag 
UPPSALA 1948 


‘DEC 22 1948 


ACTA PADIATRICA 


EDITOR PROFESSOR A. LICHTENSTEN 
KRONPRINSESSAN LOVISAS BARNSJUKHUS, 
30 POLHEMSGATAN, STOCKHOLM 


The ACTA PA{DIATRICA’ contain articles relating to pediatrics. These art 
are published in English, French or German, according to the wishes of the aut 
Each number consists of about 6 printed sheets, 4 numbers forming a volume 
numbers will be issued as soon as the articles sent in can be printed. The ’Act 
open to articles from foreign authors in all countries, if sufficient space can be f: 
for them. Manuscripts are to be sent direct to the Editor, to whom also enqui: 
about the exchanging of papers are to be directed. The subscription should b: 
warded to the Editor. Each volume costs 25 Swedish crowns. 


ACTA PA:DIATRICA enthalten Arbeiten aus dem Gebiete der Kinderheilku: 
Die Arbeiten werden, je nach eigener Wahl des Verfassers, in deutscher, franzésis: 
oder englischer Sprache veréffentlicht. Jedes Heft enthalt cirka 6 Druckbogei 
Hefte bilden einen Band. Die Hefte erscheinen, je nachdem die in dieselben 
zunehmenden Aufsitze druckfertig vorliegen. Die Acta nehmen nach MOglich 
auch Arbeiten auslindischer Verfasser aller Nationen auf. Manuskripte nimmt 
Herausgeber entgegen, desgleichen Wiinsche betreffs Austausch von Zeitschrii 


Abonnementanmeldung bei dem Herausgeber. Preis pro Band 25 schwedische Kr: 


Les ACTA PAZSDIATRICA contiennent des ouvrages du domaine de la pédiatri: 
études sont publiées en fran ais, anglais ou allemand au choix de l’auteur. Ch 
fascicule contient env. 6 feuilles in -8°; 4 fascicules forment un volume. Les { 
cules paraissent au fur et 4 mesure que les articles y destinés sont imprimés. [es A 
reproduisent, dans Ja mesure du possible, les articles d’auteurs étrangers de tou 
pays. Les manuscrits doivent étre expédiés a l’éditeur, 4 qui les demandes relat 
ment a l’échange de journaux devront également étre adressées. Abonnement 


l’éditeur. Prix par volume Cr. Suéd. 25. 


ACTA PADIATRICA 


= 
L 


FROM THE CHILDREN’S CLINIC, UNIVERSITY OF HELSINGFORS, 
CHIEF: PROFESSOR ARVO YLPPO, M.D. 


ON THE CHANGES IN THE PERIPHERAL 
BLOOD PICTURE OF THE NEWBORN 
INFANT IMMEDIATELY 

AFTER BIRTH 


BY 


RUTH WEGELIUS 


ACTA PAEDIATRICA, VOL. XXXV. SUPPLEMENTUM IV 


HELSINGFORS 1948 


HELSINGFORS 1948 
TILGMANNS TRYCKERI 


In 
Th 
Re 
LO 
Su 
Ta 
Re 


Preface 

Introduction ........ 

Earlier investigations: 
The blood picture at birth and during the first day of life 
Changes in the blood picture during the first hours after birth 

The Problem 

Material and Methods 

Results 

Summary 


Tables 


CONTENTS: 
9 
22 
32 
34 
38 
61 
68 i 


sing 
side 
thar 


fond 


to 
Phy 
me 
to 1 
Gyt 
Pro’ 
wife 
kine 
and 
to 1 
The 

| 
= 
Lak: 
help 
VICE 
Swer 
in 
lurii 


PREFACE 


To begin with I would like to express my most humble gratitude 
to my teacher and chief, Professor ARVO YLPPO who has always shown 
great interest in my work and encouraged me. The assistant Chief 
Physician of the Children’s Clinic, C. E. RAMA, M. D., suggested the 
idea of this investigation and, in the course of its progress has given 
me his advice and opinion both of which have been of great value 
to me. I also want to thank the leaders of the University’s I and II 
Gynecology and Obstetric Clinics, Professor MAUNO RAURAMO and 
Professor AARNO TURUNEN as well as the Chief Physician of the Mid- 
wifery Institute in Helsingfors, Professor AuLis APAJALAHTI for 
kindly giving me permission to examine babies in their departments, 
and for allowing me to work in their laboratories. I especially want 
to thank the staff of these departments for all the kindness shown. 
The assistant of the Astronomical Observatory, University of Hel- 
singfors, BERT. Qvist, M. A., has assisted me on the statistical 
side and with interpretion of the material, and I herewith want to 
thank him for his great help. 

I have been granted economic support by the »Svenska Kultur- 
fonden» (Swedish Cultural Relief Fund, Helsingfors) and »Finska 
Lakaresallskapet» (The Finnish Medical Society). I have also had 
help from The General Officer Commanding The Army Medical Ser- 
vices, Doctor O. NORDLANDER, in Stockholm, from the donation 


Swedish physicians have given to enable Finnish physicians to study 
in Sweden. This made it possible for me to enlarge my field of study 
during a visit to Stockholm in the year 1946. 


Helsingfors, February 1948. 
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INTRODUCTION 


At birth a child is solely a product of the foetal development. 
The growth of its organs has so far only been determined by the laws 
governing this. It has as its aim the bringing of the organs of the 
individual into a state corresponding to the demands of an indepen- 
dent life. They have not yet been affected by the influences that are 
determinable for their physiological functions during extra-uterine 
life. However, at the same moment as the child is born a reorganisat- 
ion of its life functions commences, which is in conformity with the 
demands of the new environment. For some of the organs this occurs 
in stages; the digestive tract gradually becomes accustomed to its 
function and to harbouring intestinal bacteria. The central nervous 
system and the sensory organs gradually attain the degree of per- 
fection that characterises them when fully developed. Contrary to 
these, the reorganisation of the respiratory and circulatory organs 
takes place within a moment. If respiration does not occur within 
the minutes following upon birth then the child hovers between 
life and death. If, for any reason, the circulation remains uncompleted 
leading e. g. to a persisting ductus arteriosus or an open foramen ovale, 
then it often has fatal consequenses for the child. It is to be expected 
that the blood, which is functionally a part of both the respiratory 
and circulatory system, undergoes considerable changes at birth. 
Such is the case in fact, and Lippman (1924), who has investigated 
the morphology of the blood during the first day of life says: »There 
are many facts, that cannot be satisfactorily explained on the theory, 
that the condition of the blood of the new-born is a result of the con- 
tinuation of fetal blood formation. One cannot account for the rise 
in blood elements at twelve hours, for the high values, if due to 


fetal activity, should be present at birth; but this is not character. 
istic of the blood at birth. The morphology of the blood at birth 
approximates that of the last part of fetal life, and the picture pre- 
sented is far different from that seen at six hours and again at twel\ 
hours». 

SmitH (1945) points out that the prenatal morphological develop 
ment of the blood partly strives to make the blood similar to that 
which the organism can use in extra-uterine life, but in additi 
another important factor makes itself partly felt, i. e. that the blood 
has to serve the foetus that lives under quite different physiologica| 
conditions than the extra-uterine organism. The blood at birth there- 
fore offers many features that distinguish it from the blood later on in 
life. The blood during the first post-natal period shows signs of th 
great change occuring when the child’s organism adapts itself t 


its new mode of life. 
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EARLIER INVESTIGATIONS 


The blood picture at birth and during the first day of life. 


Numerous investigations as to the blood picture at birth and 
during the neonatal period have been carried out. In this connection 
itis not worth while dealing with the blood picture of the newborn in 
and per se. The values obtained by various investigators vary consid- 
erably, partly owing to the fact that different haematological me- 
thods have been used, and partly because the blood samples have been 
taken at different periods; or because some investigators have used 
umbilical blood, some venous or sinus blood, while others have used 
capillary blood. The time of clamping of the cord also influences 
the blood picture of the newborn infant. A description from larger 
works on newborn infants’ haematology might be appropriate. Only 
investigations into the values during the first day of life are consider- 
ed. Table 1. 

The count of the red blood cells is mostly high, as shown in Table 
1. At all events the values vary widely. This is reported especially 
by ANDERSEN and ORTMANN (1937), who criticise the assertion of a 
high erythrocyte value being characteristic of newborn infants in gen- 
eral. A high erythrocyte value is considered a heritage from the 
pre-natal period. Between the pre- and post-natal phase comes 
the birth, with all its changes for the child. It is worth mentioning 
that no information has been obtained as to the count of erythro- 
cytes in the child immediately before birth. As long as the field of 
studying the oxygen requirements and oxygen economy in the foetus, 
and the factors regulating the foetus’ erythropoiesis remains unexplor- 
ed the newborn infant’s count of red blood cells must be regarded 
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Authors 


Kind of blood 
Time at which the 
cord was clamped 
Time at which the 
blood was taken 

No. of children 


Erythrocytes 


Haemoglobin 


Haema- 
tocrit 


Mean 
uscular 
volume 

resp olu 

me index 


Elder and 
Hutchison 
1895 


*) William- 
son 
1916 


Lucas, 
Dearing, 
Hoobler, 
Cox, Jones 
and Smyth 
1921 


**) Mayers 


1922 


Lippman 
1924 


Blood from the 
umbilical cord 

6 children 
Hgb 9 « 


12 « 


Er. 
Leuc. 


1 day 


Cord clamped af- 
ter cessation of 
pulsations 


1 day 

Sinusblood 

16 children 
Capillary blood 
Er., leuc. 12 children 
Hgb. 13 children 


At birth 
41 children 


Capillary blood 
Cord clamped af- 
ter cessation of 
pulsations 
(2’—4’). 
At birth (0 
hours after birth) 
Er. 41 children 
Leuc. 
Nucl. 


1% 


42 children 
red cells 


*) Quoted 


10 


42 children 


5.34 


(6.750-4.100) 


5.650 
(6.800—4.760) 
6.080 
(7.024—5.336) 


5.19 
(6.44 —4.12) 


by WAUGH et colleagues. 


23.25 
c. ¢. blood 


(Adult 16.92) 


124 

(140-110) 
130 

(145-120) 


ae 


) Quoted by 


LIPPMAN 


| 
| 


LE |. 


Mean corp- 
uscular 
haemoglob- 
in resp. 
colour index 


Mean corp- 
uscular 
haemoglob- 
in concent- 
ration resp. 
saturation 
index 


Reticulocy- 
tes 


Leucocytes 


Further remarks 


17,884 
(26,500-12,200) 
Lymphocytes 35-— 

40 per cent 
Neutrophils 55-65 
per cent 


19,400 
27,200—6,000) 
15,500 
(21,000—11,000) 


16,600 
(29,600—7,600) 
Polymorphonuc- 
lears: 
46.7 per cent (7%4- 
27.2) 
7,798 (18,500—2,823) 
Lymphocytes: 
44.7 per cent 
(67.2—21.2) 


7,618 (16,680—1,647) 


cases 


Nucleated red cells: 
1:20—1:8 of diff. 
leucocyte count 
No relationship 
between Er. count 
and Hgb. value 


Nucleated red cells: 
1 per cent of diff. 
leuc. count in 52 
per cent of the ca- 
Variations in 
Larger 


ses. 
cell size. 
and smaller cells 


numerous. 


No relationship 
between Er. count 
and Hgb. value 
Nucleated red cells: 
3.2 percent (37.8—0) 
523 (4,800—0.0) 


Anisocytosis: in all } 


Potkilocytosis: of- 


| 


| 


ten 


— — 
| | 


lable 


Authors 


Kind of blood. 
Time at which the 
cord was clamped 
Time at which the 

blood was taken 

No. of children 


Erythrocytes 


Haemoglobin 


Haema- 
tocrit 


Mean corp 
usc ular 
volume 

Tesp 

me 


Haden and 
Neff 


1924 


Forkner 
1929 


Mitchell 
1929 


Kato and 
Emery 
1933 


Merrit and 
Davidson 
1933 


1 


4 


Capillary blood 
1 day 


69 children 


31 children 


Capillary blood 


ir. Hgb. 1 day 
Ret. 


Sinusblood 
11 hours 


11 children 


4.97 


(Adult 4.74) 


Capillary blood 
1 day 
13 children 


hours 


3 children 


At birth 


6.992—5.080 


15.6 g 

100 per 

cent) 
(Adult 95 
per cent) 


120 
(152—89) 


18 g. 
(18.8—14.5) 


Cont 


Mear 
ust 

haem 
in 

colou 


Cont. 


Mean corp- 

uscular 

| haemoglob- 
in resp. 


colour index 


Adult 


Mean corp- 
uscular 
haemoglob- 
in concent- 
ration resp. 
saturation 
index 


Reticulocy- 
tes 


Leucocytes 


Further remarks 


31.2) 


31.2 per cent 


(Adult 32.5 
per cent) 


1.91 per cent 


3.40 per cent 
(5.50—-1.8) 


24,945 
(45,000—15,250) 
Neutrophils: 
68.7 per cent 
(82.5—53.0) 
17,450 (33,525- 
8,628) 
Lymphocytes: 
18.3 per cent 
(36.0-9.0) 
4,338 (8,722-2,000) 


Nucleated red cells: 
Non occuring. 
Non 


Anisocytosis: 


Potkilocytosis: 


ring 
Cell count higher 
in capillary blood 
than in sinus of 
newborns of older 


age. 


Nucleated ved cells: 
frequently. 
Anisocytosis: Occu- 
ring 

Poikilocytosis: Mo- 


derate 


lable 


1937 


Wollstein 
1938 


Within 24 hours 
after birth 


Er. 43 children 
Hgb. 33 children 
Her. 38 children 
1 day 


25 children 


4.8 
(5.5~4.0) 


23.9-22.4 g. 
142-130 


Kind of blood 
Time at which the es 
Authors Erythrocytes} Haemoglobin volume 
blood was taken resp. volu 
No. of children. me tdex 
Martin and | At birth (1—2 hours 
Evans after birth) 5.512 118 — 
1935 20 children (6.875—4.670)| (140-102) 
(10 normal delive- 
ries) 5.633 121 
(10 Caesarean inf.) 5.381 114 
Mugrage Blood from the 4.86 17.14 g. 53.18 108.9 4 
and Andre- | cord before the 
sen pulsations ceased 
1936 40 children 
Faxén Capillary blood 5.78 23.2 g. — 
1937 i—12 hours 
Er. 17 children 
Hgb. 16 children 
Ret. 15 children 
Ross, At birth 7.5-4.6 139-98 75-49 
Waugh and | 12 children 
Malloy 
1937 
Andersen Venous and ca- 5.21 17.44 g. 96,5 108,2 4 
and Ortmann| pillary blood (6.85—-4.07) |(24.84-13.25) | (78.5—42) | (11 


| Me 
ha 
| 
| 
} 
| | 
| 
| 
| 

| 8 
| 
| 
| | | 
14 


(Cont.) 


Mean corp- 
Mean corp- uscular 
uscular haemoglob- Reticulocy- 
| haemoglob- | in concent- Leucocytes 
| in resp. ration resp. 
colour index | saturation 
index 


Nucleated red cells: 
occuring 


35.1 YY |32.2 per cent 


2.50 per cent 


31.0 per cent 
(33.1-28.5) 


14,380 

(19, 250-10, 200) 

Polymorphonuc- 

lears 

72 per cent 
10,368 

Lymphocytes 

24 per cent 
3,456 


| 
| 
| 
| 

33.6 VY — 
| | 

15 


Kind of blood 
Time at which the 
cord was clamped |,,_ | 
Some ob the Erythrocytes | Haemoglobin 
blood was taken 

No. of children. 


Authors 


Guest, Cord blood 

Brown and | 34 children 

Wing 
1938 


Hurwitz, Capillary blood 5 16.6 g. 
Mulay and | 1 day 
Scott Laza- | 9 children 
rus 
1938 


Waugh, Cord blood 15.6 g. 51.3 
Merchant Hgb, Her (18.72—11.86)| (61—41) 
and Maug- | 53 children 108 per 
ham C. C. 41 children cent of the 
1939 value for 
adults 
Chuinard, Sinusblood 
Osgood and | 1 day 
Ellis 11 boys 4.66 7.39 g. 46.09 
1941 
9 girls 4.65 45.60 
Shapiro and} Capillary blood 5. 
Bassen Mean age (7.15—%4.23) 
1941 11.4 hours 
(Within 24 hours 
after birth) 
35 children 


53 


primarily against the background of its own physiology and 
against that of the foetus. 

The high haemoglobin value is due to the large red blood cells ini the 
new5orn infant and to the often high erythrocyte count. In th 
connection it is advisable to consider the differences between the 
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at le 4 Cont 
| | Mean cor Meat 
| ust 
volun haet 
| resp. vol - 
| me index 
4.8 17.9 g. y 
(6.0—3.8) (22~—13) ! 
| 
| | 
61 115.9 
gl 
li 


Cont.) 


Mean corp- 
Mean corp- uscular 
uscular haemoglob- 
haemoglob- | in concent- 
in resp. ration resp. 
colour index | saturation 
index 


Reticulocy- 


Leucocytes Further remarks 


33.3 per cent 
(35.9-29) 


27.2 per cent 


30 per cent] 2.7 per cent 


(5.0-0.2 per 
cent) 


2.3 per cent 24,000 
(4.7—1) (43,250—12,100) 
Myeloid cells 
70 per cent 
Lymphocytes 
25 per cent 


foetal and adult haemoglobin. When in the corpuscles the foetal haemo- 
globin has a greater affinity for oxygen than haemoglobin later on in 
life. This facilitates the uptake of oxygen by the foetal blood in the 
placenta. In addition the foetal haemoglobin is also more resistant 
to an alkali denaturation as pointed out by KORBER already in the 
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| 
| 
| | 
= 


year 1866. This property has been used by several authors studying 
various types of human haemoglobin. (v. KRUGER and BIscHorr | $25, 
BISCHOFF and SCHULTE 1926, BRINKMAN and Jonxis 1935, Havuro- 
Witz 1930, 1935). Barcrorr (1933) has investigated the O, dis- 
sociation curves of mother and child and came to the conclusion 
that they have two different kinds of haemoglobin. The same result 
is obtained by Roos and Romijn (1938) in studying the CO, dissoc- 
iation curves in cows, i. e. the foetal haemoglobin varies from 
the maternal. DARROW, NovAkowsky and AvusTIN (1940) found 
immunologically different haemoglobin types in mother and foetus, 
PERRIER and JANELLI as well as HaurowitTz (1935) found a 
difference between the shape of the crystals of foetal and adult 
haemoglobin. HAuRowitz (1935) and Mc Carruy (1943) found the 
red cells of the child having greater O, affinity in suspension com- 
pared with those of the mother, while the opposite is the case with 
haemoglobin solutions. ANDERSCH, WILSON and MENTEN (1‘)4‘ 
have examined the different haemoglobin types electrophoretically. 
During recent years solubility methods in the separation and identif- 
ication of pure proteins have been widely used. KARVONEN (18 
has shown the applicability of these methods in his work on thx 
solubility of foetal and adult sheep haemoglobin. HAuRowirz (19:\0) 
reckoned the proportion of the foetal and adult haemoglobin of a new- 
born infant as 80:20. THRouGHT (1932) proved that at least some part 
of the foetal haemoglobin is of foetal type up to 1 '5 months of age. 

Frequently occuring nucleated red cells are characteristic of the 
red blood picture. This is pointed out by not only the authors listed 
in Table 1. but also by FEHRSEN (1903) who has found erythroblasts 
occuring up to the 13th hour after birth. KOn1c (1910) found normo- 
blasts and megaloblasts in 92 cases out of 100. SLAwrk (1920) found 
erythroblasts of normoblast type and pointed out the presence of 
anisocytosis and poikilocytosis, which is also mentioned in Table | 
KRUMBHAAR (1923) occasionally found normoblasts to last up to 
24 hours after birth. WIECHMANN and SCHURMEYER (1925) have also 
noticed nucleated red cells. An investigation by AGREss and Downe\ 
(1936) has shown that the nucleated red cells amount to 13.5 per cent 
of the differential leucocyte count. In this material too anisocytosis is 
observed. ANDERSON (1941) has examined the cord blood for nuclea- 
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ted red cells. For full-term infants the count was 7.3 per 100 leuco- 
cytes, and for prematures and foetuses higher. 

Even with regard to the frequent occurrence of reticulocytes the 
blood of a newborn infant is different from that of adults. In addition 
to the values mentioned in Table 1. KRUMBHAAR has counted re- 
spectively 4.7, 4.5 and 4.3 per cent during the first 2—4—6 hours 
of life. SEYFARTH and JUrGENs (1928) find 1—1 ' hours after 
birth 6.2 per cent reticulocytes in the case of 29 children, and 2 
hours after birth 5.5 per cent in a material of 13 children. These 
authors too have found some normoblasts. Finally, Karo’s (1932) 
large work is worth mentioning. He found only small changes during 
the first 36 hours. The average count for this period is 1.64 per 
cent (5.5—0.1). 

It is obvious that the size of the erythrocytes is influenced by this 
frequency of young cells. As a consequence an increased diameter 
with anisocytosis is observed. As, however, the value of the average 
diameter is dependent on the method used for measuring the cells, 
there is no point in reproducing any figures here. All the authors 
who have measured the mean diameter in newborn infants emphasise 
its largeness. ENGELSEN had already in the year 1884 measured the 
diameter of the erythrocytes, and he supposed that the increased 
amount of haemoglobin in the newborns’ blood is due more to the 
large erythrocytes than to their great number. WIECHMANN and 
ScHURMEYER found a diameter essentially larger with the newborn 
as compared with adults, and anisocytosis too. The authors attribute 
this finding to the presence of nucleated red cells. SILVETTE (1927) has 
carefully examined the mean diameter of 30 newborn infants within 
an average age of 25 hours. From his material it is evident that the 
increased average diameter runs parallel to an increased colour index. 
BORNER (1928) too, has found a large diameter with newborn infants 
and considers this the cause of the haemoglobin value being propor- 
tionally higher than the number of red cells present in newborn in- 
fants. He comes to the conclusion that the haemoglobin value of the 
ted blood cells per surface unit is constant for all ages. HEISZEN and 
SCHALLOER (1928) found anisocytosis with a normal haemoglobin con- 
tent in the cells. The authors consider the anisocytosis more as a 
sign of immaturity typical of the foetal phase than as indicating a 
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rapid haemopoiesis. VAN CREVELD (1932) found an increased diamete; 
with anisocytosis in both full-term and premature newborn infants. 
HERNBERG (1941) has carried out an investigation into the size of 
the erythrocytes at various ages. In newborn infants he found a larg, 
diameter, anisocytosis and poikilocytosis. The average age of tly 
children examined by him was, however, 7 days. 

With regard to the mean corpuscular volume and the mean corpis- 
cular haemoglobin the values in Table 1. in many cases are muc! 
higher than those for adults. (HADEN and Nerr, MITCHELL, Mucraci 
and ANDRESEN, ANDERSEN and ORTMANN, FAXEN, GUEST and his 
colleagues, Hurwitz and his colleagues, CHUINARD and his colleagues 
The mean corpuscular haemoglobin concentration does not, howeve: 
vary much from that of adults. HADEN and Nerr have pointed out 
that the mean corpuscular haemoglobin concentration seems to 
be equal at all ages. Hurwitz and his colleagues have found tly 
value to be less than that of adults, after, however, having examined 
only 9 children. Guest and his colleagues, and WAvUGH and his col 
leagues find a somewhat lower value for the first period of newbor 
infants than later on in their early days of life. 

An examination of the leucocyte counts as given in Table 1. shows 
that the leucocyte count per volume unit of blood is higher than in 
adults. It is evident from the investigations by SLAWIK, FoRKNER 
KaTo (1935), AGREss and DowNEY, WOLLSTEIN, SHAPIRO and 
that the percentage of granulocytes is high and that of the lymph: 
cytes is low. LippMAN finds at birth much the same polymorpho 
nuclear cells as lymphocytes, and that later on the number of the 
former is increased causing a percentage decrease of the latte: 

In the same way as in the red blood picture, there are also inimature 
cells among the white blood cells. 

With regard to the difference between the venous and capillary 
blood it is observed in Table 1. that Lucas and his colleagues 
HADEN ard NerF have found higher haemoglobin and erythrocyt 
values in capillary blood than in venous. This is proved by VAHLQUIs 
(1941) and De MarsH, WINDLE, ALT and (1941). ANDERSEN 
and ORTMANN, however, disregard the difference in the values betwee: 
venous and capillary blood. Finpiay (1946) mentions that capillary 
blood gives somewhat higher values, but as this difference is quite 
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inconsiderable he ignores it and uses venous as well as capillary 
blood for the same test. HorvATu and Hoi.osr (1935 a) found at 
birth the same number of erythrocytes from the cord vein as from 
heel puncture, the tests being taken from 10 infants born by Caesarean 
section. In a later work (1935 b) they found the lowest value from the 
umbilical vein compared to the umbilical artery while blood from 
heel puncture gave the highest value. 

The observation that the time for clamping the cord influences 
the number of erythrocytes has been made by Hayem (quoted by 
ENGELSEN) who, among 6 infants whose cords were clamped early, 
found an average value of 5.087, while among 8 infants, whose cords 
were clamped after pulsations ceased, there were 5.58 million red blood 
cells. ScutFF (1892) found that the erythrocyte value of infants, 
whose cords were clamped early, was highest during the first day of 
life, while the erythrocyte value of infants, whose cords were clamped 
late, reached its maximum no sooner than the third or fourth day 
of life. ScrrrADES (1903) discusses the importance of the time for 
camping the cord and comes to the conclusion proved by later 
accurate work of DE Marsu, AL’, WINDLE and HIL.Iis and of SELAN- 
DER (1945) i. e. that the blood which comes from the placenta when 


the cord is clamped late belongs physiologically to the infant con- 
cerned, but nevertheless can be regarded as a pathological burden 
on the circulation. HaAsELHORST and TRAUTVETTER (1929) have 
compared the erythrocyte values of infants clamped early with 
those of infants clamped after 5 min. and found in the first group 


an average value of 5.478, in the second 6.761 million erythrocytes 
l6—18 hours after birth. KRAMANN and HOFFMANN (1939) found at 
the age of 24 hours 18 per cent more haemoglobin and 19 per cent 
more erythrocytes with 200 infants clamped late as opposed to 200 
children clamped early. DE Marsu, ALT, WINDLE and Hit1is have 
found on the average 4.5 million erythrocytes and 15.7 g. haemoglobin 
ininfants whose cords have beer clamped after 30 sec. and the same 
with 25 infants whose cords have been clamped after the expulsion of 
placenta, while the latter already 20 to 75 min. after birth had a great- 
et value than the former. Observations on these infants were extended 
up to their seventh day of life, and the values for the infants clamped 
early have all the time been less than of those clamped later. The 
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opposite is the case with the reticulocytes. In a work published 
later on, DE MARSH, WINDLE and ALT (1942) have investigated 
the blood volume and haematocrit value of 18 infants clamped im 
niediately at birth, and of 17 infants whose cords have been clamped 
after expulsion of the placenta. They found that the haematocrit 
value in the former during a period from 15 min. to 3 hours after 
birth is on an average 53 per cent, of the latter 61 per cent. The nlood 
and plasma vulume is respectively 315, 142 c. c. and 364, 137¢. ¢ 
Finally observations by SELANDER are mentioned. He has invest- 
igated 1) immediately clamped infants, 2) infants whose cords 
have been clamped after the ceasing of pulsations 3) infants whose 
cords have been clamped after expulsion of the placenta — and 
found the value in the two last mentioned groups higher both during 
their first day of life and during their first week. The values of the 
two last mentioned groups are somewhat similar. 


Changes in the blood picture during the first hours after birth 


After this description of the haematological conditions in infants 
at birth and during their first day of life further explanations ar 
given on interesting matters in connection with this research, i. « 
changes occuring in the blood picture soon after birth, or in th 
hours succeeding it. At first a brief summary is given of the obser 
vations made and then a discussion on the theories as an explanatio 
of them. 

In the year 1876 LEPINE mentioned that an increase of the 
blood cells takes place during the first day of life. 

DupERIE (1878) counts the erythrocytes as follows: 

1 hour after birth 4.33 
1% » » » 5.704 


1st day » » 4.898 


BAYER (1881) — in whose work both the previously named 
authors are mentioned — has found the following values: 


5 min — %, of an hour after birth 
3—3 % hours —»— 
6%—9 » 
ist day of life 
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4.41 

5.433 

5.173 A 

5.110 5 


BAYER, however, does not give any idea of the extent of her mat- 
erial nor of that of the other two authors — and has also omitted 
to state whether the observations are made successively on the same 
infants or if different infants of various ages have constituted the 
material concerned. 

KRUGER (1886) found that the haemoglobin value of the foetus 
never reaches the same level as that of a newborn infant some hours 
after birth. 

SCHIFF writes in the year 1892 that the red blood cells are greater 
in number 2—3 hours after birth than later on during the first 24 
hours of life. 

ELDER and HuTcuison (1895) state that a rapid increase of the 
blood values takes place during the first hours after birth. 

AITKIN (1902), found the following erythrocyte values: — 


At birth 6.130 
1 hour after birth 6.450 
12—24 hours » » 7.670 


Even here more detailed information about the extent of the 
material is omitted. 


In the year 1902 VIERECK pointed out that there is an increase 
in the erythrocyte counts starting immediately after birth. 

LIPPMAN (1924) is the first author who has systematically invest- 
igated the blood cells during the first day of life. He has used capil- 
ary blood from one and the same child. His values of the red and 
white blood cells are as follows: — 


Age Number of infants Er. Leuc. 


At birth (0—1 % h.) 41 5.19 16.600 
5—7 h. 28 5.66 21.000 
11—13 h. 5.92 22.500 
15—21 h. 30 9.38 21.200 


Neutrophil cells Lymphocytes 


per cent absolute per cent absolute 


At birth (0—11/,h.) 46.7 7.798 4h. 7.618 
5—7 h. after birth 52.3 11.425 36. 7.890 
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HorvATu and (1935 a) have investigated 10 Caesarean 
infants: — 
Heb 


At birth blood from cord vein 

» » heel puncture 4. 

2 hours after birth » » h. 


» » » » 


» » » » 


Or 


In a later investigation (1935 b) the authors arrive at the following 
results: — 


At birth: 1. Er. Hgb 2. Ev. Heb 3. Er. Hgb 4. EF: 


Blood from cord vein 4.500 88 4.120 4.390 88 4.300 
» » » artery 5.010 102 — —_—_ — 

» » heel puncture 5.420 110 5.040 4.390 88 4.670 

hours after birth 6.250 129 5.330 4.990 95 5.300 

D » 5.890 119 5.500 4. 98 5.800 

» 5.890 120 5.700 4.680 89 5.200 


— 18 full-term infants 

— 12 premature » 

— 5 Caesarean infants, orificium uteri 
— 3 » » » » 


Sacus, LEVINE, GRIFFITH, HANSEN (1938) found the following 
values: 
Er. 
1) 8 Caesarean infants 
Blood from the cord .............. 4.746 
> » heel puncture 

30 min — 4 hours after birth 

(average 1% h) ...... 5.461 


2) 19 normal deliveries 
Blood from the cord 
» » heel puncture 
20 min — 14 hours after birth 
(average 2 h. 40 min.). 5.791 


2 79 
2 79 
6 85 
90 
12 » | 4.9 90 
114 
l 
Group |! stu 
» 
> 3 open 2,0 cm 
» 4 ) em 
Er. 
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The investigation is made in connection with a study on the 
iron and copper value in the blood of mother and foetus. 
Rast and (1938 a) investigated 10 children:*) 
Er. Ret. 
At birth 5.170 119.000 
12 hours 6.250 280.000 


The same authors report in a later examination (1938 b)'): 


Er. 5 childven Ret. 4 children Diam. 5 children 
| h. after birth 5.25 97.500 7.88 
2h » » 6.19 237.000 8.42 
Rast and CELLEGHIN (1939) 15 children’): 
Er. Hgb. Leuc. 
At birth 5.500 13.500 


12 h. after birth 6.024 14.500 


RATHA (1941) has investigated 10 infants in connection with a 


study on tissue metabolism with newborns. Capillary blood was used. 


Haemoglobin!): at birth 118 
hours 133 
8 » 131 
1: » 127 


2 » 124 


De MarsH, ALT, WINDLE and Hints (1941) report the following 
results: 
25 childven Er. Heb. 


Blood from the cord (clamped 
within 30 sec.) 
from heel puncture 
20—75 minutes later 
from the cord (clamped after 
expulsion of placenta) 
from heel puncture 
20—75 minutes later .........0.. 5.98 21.60 


1) The mean values are counted from the authors’ tables. 
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FINDLAY (1946) has investigated a number of infants at birth 
and afterwards. In his work the children being investigated during 
the first hours succeeding the delivery have been picked out fron 
his table. They are 7. The first test is from the cord clamped immedi 
ately, before cessation of pulsations, the second is from a heel punct- 
ure or from the scalp veins within 1 1/,—7 hours, — on the averag: 


4 hours — after birth (6 infants — the number of hours being omitted 
for the seventh child): 


Her. (5 children) 
Blood from the cord 50 
1 %—7 h. (on the average 
4 hours) after birth 67 


From the data given above it is evident that the erythrocyte and 
haemoglobin as well as the reticulocyte and leucocyte value varies 
greatly during the first period of the first day of life. The values 
obtained at birth are less than those some hours later. Various 
theories have been proposed to explain this rapid increase. 

HAyYEM is quoted by Scuirr (1890) as follows: —- »Le nombre 
de ces derniers globules (erythrocytes) ne dépend pas d’ailleurs 
uniquement de la perte aqueuse que l’enfant peut éprouver par suit 
de l’inanition des prémiéres heures: il est influencé également et 
surtout par la production plus ou moins abondant de nouveaux 
élements». He thus takes into consideration a blood concentratio) 
as well as a haemopotesis. These two circumstances leading to au 
increase of the blood cells have been noticed by almost all investi 
gators dealing with this problem. 

DUPERIE as mentioned above, considered that the increase of 
cells is caused by haemopoiesis. — The presence of young red cells as 
well as white ones in the peripheral blood picture of the newborn in- 
fant — as described previously also supports the assumption of a1 
active haemopoiesis. FEHRSEN, as well as PEHU, PIGEAUD and Noi! 
(1937) have observed that the young red cells are most common during 
the first hours of life, afterwards they decrease. CATHALA and DAUNAY 
(1908), on the other hand found an increase of reticulocytes soon 
after birth in 5 infants out of 8 examined; in 2 the value increased 
while it was the same in one. Rast and BoLLetti have found an in- 
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crease in the red cell count, the haemoglobin value, the number of 
reticulocytes, the degree of macrocytosis and of anisocytosis during 
the tirst day of life. They explain this as a sign of irritation of the 
bone marrow in connection with the birth, and the changes in life 
conditions of the infant caused by the birth. BUNGLER and SCHWARTZ 
|927) report that the blood picture of the newborn infant undergoes 


changes in a form of a crisis immediately after the delivery, and that 
the changes in the red and white blood picture take place in a similar 
way. There is a parallelism between the myelocytes and the normo- 
blasts. They call it: »Geburtskrise im Blutbilde». This crisis corres- 
ponds to the changes observed in experimental animals, and in adult 


humans, as produced e. g. by the reabsorption of haematomas or by 
parenterally administered foreign blood or protein. 

As mentioned before L1pPMAN has carefully examined the blood 
picture during the first day of life. He states that the polychromasia, 
poikilo- and anisocytosis are most prominent at 6 hours, at which 
stage the amount of nucleated red cells is also highest. The increase 
of leucocytes depends on an increase in the neutrophil cells, while 
the absolute amount of lymphocytes does not vary. These are signs 
of haemopoiesis and LIPPMAN is inclined to believe that the increase 
of the cells is due only to haemopoiesis, while, in his opinion, the 
blood concentration can be omitted altogether. 

Kato, who has examined the reticulocytes in a large number 
of newborn infants, says: »During the first 36 hours of life there is 
a very great and rapid process of readjustment in erythropoiesis 
incident to the commencement of an independent life on the part 
of the infant. Thus it may be proper to speak of this period as that 
of erythropoietic readjustment, while the period which follows lasting 
approximately five days may be considered as that of gradual transit- 
ion to the normal level». Kato finds no change in the percentage 
value of the reticulocytes during the first 36 hours of life. Unfortu- 
nately no absolute reticulocyte values are mentioned. 

SHAPIRO and BassEN found a large number of nucleated red 
cells in the bone marrow during the first day of life. Later on they 
decrease and the same happens with the normoblasts and reticulocytes 
in the peripheral blood. 


The blood concentration causing an increase in the cells is, accord- 
ing to FoRKNER, already mentioned by Léprne. Among older invest- 
igators this theory is held also by ELDER and HUTCHISON, who 
considered the increase to be too rapid to be due to a haemopoiesis 
FORKNER mentions AITKIN as adopting this theory also. VieRrck 
states after discussing the importance of the time of clamping of the 
cord: »Unmittelbar nach der Entbindung tritt der Einfluss der Ab- 
nabelungszeit zuriick gegen des Wasserverlustes der regelmiissig 
zu einer sofortigen relativen Vermehrung der Blutkérperzahl und 
zu einem entsprechenden Gewichtsverlust fiihrt». 

RAIA has found a rich excretion of pyruvic acid in the newbor 
infant. He is inclined therefore to believe in this hypothesis as 
supported by the fact that there is a relative anoxia in the tissues 
of the newborn infant. He connects this anoxia with the formation 
of oedemas and acidosis which YippPdé (1919, 1924) found with 
prematures and newborn infants. The oedema and blood concent- 
ration with a relative increase of the haemoglobin value is there- 
fore caused by anoxia and acidosis. RAIHA believes the blood 
concentration to be caused by forming of oedema and not by 
dehydration of the children as other authors claim who adopt th 
theory of concentration. 

MILLER (1941) has examined the blood chemistry in newborn infants 
at birth (umbilical blood) and found that the blood values (blood sugar 
non protein nitrogen, plasma protein, Na, Cl) might betypical of a shock 
without the infant suffering from it. AKERREN (1945) has given a 
report on the state of shock of newborn prematures. This shock is 
considered an important cause in producing the concentratior 
of blood. 

Even other factors — besides the haemopoiesis and the blood 
concentration — have been mentioned as causing an increase of 
the number of the cells in the blood soon after birth. Bayer is 
inclined to connect the increase in cells with displacements of the 
blood cells between the body surface and the inner organs owing 
to changes in circulatory circumstances and the commencement of 
respiration. 

De MarsH, ALT, WINDLE and HIL.s, think the increase of cells 
is possibly due to contraction of the spleen causing an expulsion 01 
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erythrocytes in the circulation. In a later research DE MARSH, WINDLE 
and ALT, however, attach importance to the fact that the blood 
volume when the cord is clamped late is greater than when clamped 
eatly, while the plasma volume remains constant (page 22). They 
therefore consider the plasma volume, when the cord is clamped 
late, will rapidly regulate itself, while the blood cell count and volume 
undergo a relative increase. The authors have, however, in an earlier 
work come to the conclusion that this increase also refers to infants 
clamped early, though the increase is smaller. The increase found 
by FrINDLAY (page 26) is very great; the children investigated by 
him were clamped early. It is to be observed that blood from the 
umbilical cord has been used in the first test, while in the second 
blood from heel puncture, and in some cases blood from the skin 
veins was examined. In investigations by Sacus and colleagues 
and DE Marsu and colleagues blood from the cord is compared 
with blood from heel punctures. According to investigations by Hor- 
vATu and Hoist (1935 b) the difference in the counts of blood from 
heel puncture at birth and two hours later is far smaller than the 
difference between blood from the umbilical vein at birth and 
blood from heel puncture two hours later. These two last men- 
tioned authors consider that labour pains cause an increase of the 
blood cells after birth, but also that this increase is partly due to 
the blood concentration. FINDLAY discusses the haemoconcentration 
as well as the haemopoiesis — avoiding, however, the giving of a 
definite opinion. 

The most certain method of finding out whether a blood concent- 
ration takes place or not would be to measure the changes in the blood 
volume during the first hours after birth. This is pointed out already 
by LipPMAN. HADEN attaches importance to the knowledge of the 
blood volume in considering the counting of the erythrocytes of 
newborn infants. But with the methods available it is hardly possible 
to measure the blood volume of a newborn infant at intervals of a 
few hours. A blood concentration is also shown by an increase of 
the plasma or serum protein value. Nor have the changes of the 
plasma protein during the first period after birth been followed. 
The values obtained from the only test made at birth or during the 
first day of life are as follows: — 
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It is evident that the values are low throughout, in spite of the 
method used. The water content, as investigated by NArEsLUND, is 
high. The specific gravity of the blood serum in 7 children examined 
by BRUCH and McCUNE is somewhat lower than in adults. 


THE PROBLEM 


A summary of literature on changes in the blood picture of 
newborn infant during the period immediately after birth shows 
that the number of erythrocytes and the haemoglobin value increas: 
during this time. This is obvious from most of the investigations 
dealing with the subject. RAst and Bo.Lerri found, moreover, that 
the reticulocytosis and macrocytosis became more pronounced 
the course of the first 24 hours. FrnpLay found an increase of the 
haematocrit value during the first post-natal hours. Lippman as 
well as Rast and CELLEGHIN found an increase in the leucocyte valu 
The materials are, however incomplete, and the investigations ofte: 
made in a haphazard way. As pointed out previously, blood from th: 
cord was in some investigations compared with capillary blood 
most cases no uniform time intervals have been observed, o1 
time intervals have been long. These remarks do not imply 
criticism of the investigations mentioned above. Their aim 
mostly been to elucidate other problems than changes in the blo 
picture of newborn infants, which thus constitute an incide: 


finding. LippMAN’s study is systematically done, and his material 


is sufficiently comprehensive. The time between birth and thx 

of 6 hours has, however, been overlooked. RAIHA has observed regu! 
ar intervals of time for determinations of haemoglobin conte: 
and taken the second test not more than 4 hours after birth. 


The purpose of this investigation was originally to follow tly 
erythrocyte and haemoglobin values immediately after birth. Afte: 
it became obvious that these values show a steady increase, the ir 
vestigations were extended to comprise the leucocyte and differential 
blood picture too. The increase of red blood cells also gave occasio 
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to count the reticulocytes; for a number of cases a differential reticu- 
locyte count is made. The analysis of the blood picture has been 
supplemented by measuring the mean diameter of red blood cells 
and by haematocrit determinations. In some cases also, the resist- 
ance of the red blood cells to hypotonic sodium chloride solution has 
been determined. 

Some of the erythrocyte, haemoglobin, reticulocyte and leuco- 
cyte determinations have been carried out both on venous and cap- 
illary blood, in order to ascertain whether the changes take place 
similarly in both kinds of blood. For a series of infants with cords 
clamped immediately after birth, erythrocytes have been determined. 
All the other investigations have been made on venous blood and 
on infants whose cords were clamped after the pulsation in the cord 
had ceased. — The intention was also to follow the variations of 
plasma protein so as to ascertain the role played by the blood con- 
centration in the increase of cells. It proved, however, difficult to 
procure a sufficient quantity of blood as only the superficial skin 
veins were resorted to for the venous blood. The studies on plasma 
protein or, more correctly, on plasma nitrogen, have thus the charac- 
ter of preliminary investigations. 
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MATERIAL AND METHODS 


The material consists of 293 children. The first part of the 
work was carried out at the Institute of Midwifery in Helsingfors 
while the major part of it was performed at The Women’s Clini 
Maternity Department, University of Helsingfors. When choosing 
the children no regard was paid to their weight at birth, their condition 
after birth or the kind of delivery. It is obvious that the major part 
of the material is represented by full-term infants, vigorous at birth 
who have passed through a normal delivery. Among the investigated 
children there are also premature infants and infants who, through 
some cause or other, suffered from asphyxia at birth or thereafter 
children who were born by means of Caesarean section, forceps or breec! 
extraction. The subdivision of the material will be explained later 
on in connection with the account of the results of the investigations 

The major part of the investigations were made with venous blood 
while a part ot them were carried out with capillary blood. In som 
cases both venous and capillary blood samples were taken from one 
and the same infant. In each case the skin was dried with ether before 
samples were taken. The capillary blood was taken from the heel by 
cutting with a Franck’s needle and the venous blood from the scalp 
veins, in some cases from the veins on the back of the hand or on tl 
inner side of the wrists. 

The counting of the erythrocytes and leucocytes was performed 
in a Tiirk’s counting chamber. The erythrocytes were counted in a dilu 
tion of 10 cu.mm./2000 cu.mm. and Hayem’s solution was used as the 
dilutive liquid. The leucocytes were counted in a dilution of 25/500 
and a half per cent acetic acid solution without any dye added thereto 
was used as the dilutive liquid. 62 double samples of the erythrocytes 
and 69 double samples of the leucocytes were taken in a series of 13 
infants. The values of these double determinations are to be found in 
Tables 24 and 31 on pages 72 and 94. The reticulocyte preparations 
were vitally stained with brilliant cresyl blue. 2000 cells were counted 
The smears taken for the differential cell counts were stained by th 
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May-Griinwald-Giemsa technique. When making the differential reti- 
culocyte counts, equal parts of blood and isotonic sodium chloride 

. brilliant cresyl blue solutions were mixed, and smears were made 
from this mixture. 

In a preliminary series comprising 20 infants the haemoglobin 
determinations were performed with a Hellige haemometer, while the 
other determinations were carried out by using a Zeiss-Ikon haemo- 
meter. At the first Hgb-determinations made with the Zeiss-Ikon 
haemometer a dilution of 30 cu.mm./2000 cu.mm, for which the appar- 
atus is standardised, was used for the blood-hydrochloric acid solution. 
It soon became apparent that the blood of newborn infants had a 
too high haemoglobin content for the scale of the apparatus and the 
haemoglobin content of every sample could not be determined. For 
this reason a dilution of 15/2000 was thereafter used for the determinat- 
ions and half of the haemoglobin value was thus obtained. Fifty five 
infants were examined in this manner. In the spring of 1946 I had 
the privilege of having my haemometer standardised by Dr ENGHOFF 
at the Physiological Institution in Uppsala. It was then standardised 
for a dilution of 20/2000. The standard used by Dr ENGHOFF was 
20.5 volume per cent O, = 100 per cent Hgb. As is known, the orig- 
inal standard for the haemometer is 16 g. Hgb per 10 c.c. blood = 
100 per cent Hgb. The values obtained with these two standards 
naturally cannot be compared with one another. Altogether 81 double 
samples were taken in a series comprising 15 children. The values 
of the double determinations are to be found in Table 27 on 
page 82. 

The cell measurements were performed with the same smears that 
were used for the differential cell counts. The measurements were made 
by means of an ocular micrometer. The insignificant degree of poi- 
kilocytosis did not enable one to make any discrimination of diameters 
of different length, wherefore only one diameter was measured. The 
average diameter was counted from 100 cells. In 11 preparations 
the values of 100 and 200 cells were counted, and the same value was 
obtained as a result. (The difference = 0.000+0.060). 


For the haematocrit determinations the blood was sucked up 
and centrifuged in 5 cm long capillary tubes. A 1—1.5 per cent heparin 
solution was passed through the tubes and they were then dried. 
The heparin solution was prepared by Pharm. techn. Lab. Medica, 
Helsingfors. The 5 per cent solution was diluted with distilled water. 
The tubes were firmly screwed into a stand containing 8 tubes, con- 
structed for this purpose. When screwing them fast both ends of the 
tube were closed with a rubber packing. This method is suitable, as the 
required blood quantity is small, and as the blood is not diluted with 
any anticoagulative that can partly cause errors when diluting, and 
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partly bring about changes in the size of the blood corpuscles and cause 
haemolysis. KaTo (1940) has found that heparin, contrary to other 
anticoagulatives, causes changes neither in the size of the erythrocytes 
nor in their form, and FINDLAY (1945) has pointed out that heparin 
is an anticoagulative that does not bring about haemolysis of the foctal 
red blood corpuscles. The haematocrit tubes were centrifuged 45 min 
in a SANTASALO-SOHLBERG centrifuge, S—S—1, having 3000 revolut 
ions per minute. The length of the pillar of the blood corpuscles did 
not generally change after 20—30 minutes. The tubes had no grading 
the length of the blood corpuscle pillar and that of the whole blood 
pillar was read with a controlled ruler, subdivided in 0.5 mm divisions 
Thus the samples that did not completely fill the tube could also hx 
counted. It was usually possible to clearly discern the stock of white 
blood cells from the tightly packed red ones. All the haematocrit 
values were counted from double samples. However, in some solitar, 
cases, if the one sample was lost the other one was considered 
alone. 

When determining the resistance of the red blood cells to hypotoni 
NaCl solution the total haemolysis has been checked microscopically 
The difference between the various dilutions in the series has been ().()2 
per cent. 

When taking samples for plasma nitrogen determinations the blood 
was sucked up into tubes having 2 and 3mm diameters and of approx 
imately 11 cm in length. One end of the tube was drawn out into 
an approximately 2 cm long capillary point. The above-mentioned 
heparin solution was passed through the tubes and they were then 
carefully dried. They were closed by a rubber ring that stretched from 
one end to the other and centrifuged in a stand containing 20 tubes 
Both this stand and the one for the haematocrit tubes were constructed 
for this purpose by the firm SANTASALO-SOHLBERG, Helsingfors. Immed 
iately after the centrifugation the plasma was put into tubes by means 
of a pipette and thereafter once more centrifuged —- and pipetted into 
new tubes if any bottom flocking was formed. The tubes and pipettes 
used for the plasma tests were each time washed with bichromatic 
sulphuric acid mixture and rinsed with distilled water, and acetone 
was passed through them. The plasma nitrogen has been determined 
by the Micro-Kjeldahl technique. In cases, where the quantity of plasma 
was sufficient, double determinations were made. The determinations 
were carried out in the Department of Medical Chemistry of the Uni\ 
ersity!). For a minor number of children, the plasma protein was 
determined by the Biuret method. 


1) I wish to express my thanks to the superintendent of the labor 
atory, Professor P. E. Stmora, for his help. 
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The reliability of the mean values obtained has been checked by 
calculating the mean error of the mean values according to the follow- 
ing formula: 
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the individual values 
= the arithmetical mean of the individual values 
number of determinations 
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RESULTS 


Preliminary tests: For a series of 20 infants, erythrocytes and 
haemoglobin were determined each half-hour by using capillary 
blood. The first test was taken at birth. To the result showing that 
the values rise after birth, only qualitative significance cai be 
attached, and for this reason the values obtained will not be analysed 
in detail. The curves in fig. 1 have been drawn on the basis of these 
values. The values obtained are to be found in Tables 22 and 2: 
on pages 70—71. Fig. 1 shows that an increase of erythrocytes and 
haemoglobin starts at birth. This increase culminates 2—3 hours after 
birth, and after that the values decline slowly. The haemoglobin 
values increase relatively more than the erythrocyte values. 

The first test was henceforth taken within half an hour after 
birth; the second when the highest values were reached in the curves 
of Fig. 1, that is, two hours later; the third, after the lapse of anotlie 
two hours. Most importance is attached to these three tests although 
further tests, in several cases, were taken at two-hourly intervals 
A report will be given below on the results obtained. 

Erythrocytes: The red blood cells constitute, together with the 
reticulocytes, the essential part of the study, to which the other 
investigations are supplementary. The results of erythrocyte <leter- 
minations have been grouped as follows: — 


A. Venous Blood. 
a. the entire material 
b. normal infants 
c. infants suffering from asphyxia 
d. infants born by abnormal deliveries 
e. premature infants 
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tig. 1 is compiled on the basis of the values of half-hourly erythrocyte and 
haemoglobin determinations. Birth value is denoted by 0. 


B. Capillary Blood. 
a. Cord tied late (after pulsations had ceased) 
b. Cord tied early (as soon as the infant was born) 


By way of explanation for this division, the following reasons 
are put forward: 

As mentioned, preliminary investigations were made on capillary 
blood alone. When it became obvious that an increase in the values 
took place comparisons were made between values obtained from 
capillary and venous blood. It appeared that the values obtained 
when investigating venous blood showed changes characteristic of 
capillary blood. Consequently, only venous blood was investigated 
as the venepuncture provides more blood than the heel puncture. In 
most infants the cord was tied after the pulsations had ceased. 
For some of the infants, the cord was tied immediately after birth, 
and from these infants capillary blood only was taken for tests. 

In respect of both capillary and venous blood, the results are 
calculated for the entire number of children. 

As »mormal cases» are termed full-term infants delivered in the 
ordinary way, vigorous at birth and with no signs of asphyxia. The 
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»capillary blood cases» include so few »abnormal infants» that they 
can be overlooked, whereas infants deviating from the »normal) 
were so numerous among the »venous blood cases» that a breakdown 
of the cases became necessary. 

As »asphyxia cases» were termed infants that for some reason 
proved conspicuously cyanotic at birth and retained the cyanosis 
longer than the few minutes it takes for a normal new-born to change 
colour from cyanosis to the rosy tint. In addition, pale infants with 
asphyxia are naturally inc.uded in this group. 

In the group of »abnormal deliveries» such infants are included 
as were delivered by means of breech extraction, forceps, or Caesar- 
ean section. The detachment of a group like this is mainly due to the 
fact that the umbilical cord in these cases was severed earlier than 
in the case of a natural delivery. These infants were often in fairly 
deep narcosis when born, and respiration often did not start before 
several minutes had elapsed. These infants are also included in the 
previous group. This division is not a satisfactory one. The intention, 
however, has been, primarily, to investigate the changes in the blood 
picture of a normal new-born infant, but as there appeared a chance 
to add to the material with »abnormal cases» of this kind they were 
also taken into consideration, and the small group of »abnormal 
cases» was divided as stated above. 

The last group comprises premature infants i. e. infants with a 
birth weight under 2500 grams. If a premature infant has suffered 
from asphyxia or been delivered by an »abnormal delivery», it has 
also been included in the above mentioned groups. A more detailed 
analysis of premature infants has been published previously (WEGE- 
Lius, 1947). 

The change in the erythrocyte values between birth and the age 
of two hours is elucidated below. 

The value at birth is marked with I, the value two hours later 
with II. Table No. 2. 

Table No. 3 shows the combined result of venous and capillary 
blood determinations for the same infants. 

It is apparent from Table No. 2 that the birth value for the total 
material and for the normal material of venous bloud is approx. 4. 
million. The ditfusion is small. The small groups of »abnormal infants» 
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TABLE No. 3. 


Quality of | | \II-I 


! 
Venous blood ‘ 4,749,000 | +70,100 | + 349,000 43,300 
Capillary blood | 4,868,000 | + 62,400 | + 358,000 53,000 


show somewhat deviating values. On the strength of this material, 
no difference can be proved between the various groups. 

Capillary blood shows a somewhat higher value, approx. 4.° 
million. From Table No. 3 ‘t is apparent that no difference can bx 
proved between venous and capillary blood as illustrated by this 
material, either with regard to birth value I or to A II—I. 

The increase from birth wp to the age of two hours is distinct in each 
grou,. The values for the total material are increased by 404,000 up 
to 5.0 million, for the normal material by 430,000 up to 5.0 million. 
The increase represents in each case 9°, of the original value. The in 
fants whose cords were tied immediately do not differ trom the others 
Aspbyxia ceses show a somewhat higher increase while the values 
for the »abnormal deliveries» show a somewhat lower increase. As to 
the cases with asphyxia and the abnormal deliveries, it should be 
noted that 8 of the 15 cases appear simultaneously in both groups. 
The difference in the increase is due to the 7 remaining cases. For this 
reason, the 7 cases of each kind have been counted separately. Apart 
from that, the cases with asphyxia and the »abnormal deliveries» ar 
counted as one group. The result is as shown below: 


Group of children A II—I 
A. Asphyxia (7) + 557,000 
B. Abnormal 
deliveries (7) + 115,000 
A+B (14) 431,000 
Here, it appears more distinctly that /A II—I for asphyxia is 
increased, whereas, for the »abnormal deliveries», it is reduced. On 
the basis of these cases, no reliable conclusions can be drawn although 
it is unlikely that the result should be purely accidental. 
In the following, the red blood cell values after time II (two 
hours after birth) are reported upon. 
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The time between 2 hours (II) and 4 hours (III): 
\ III—II is shown by Table No. 4. 


TABLE No. 4. 


Ouality of No. of iat 
A 
blood childr. All 


Venous blood 
Total material : —169,000 +51,000 +1.1% 
Max.-Min.) (—1,064,000 + 850,000) 
Normal infants —175,000 +-54,000 —3. % 
Max.-Min.) (-—1,060,000 + 850,000) 


Capillary blood) —273,000 + 47,0090 —§.! +1.0% 
Cord tied late (—1,082,000; +330,000) (—19.0; + 6.4) 
Venous blood ~295,000 4+49,000 5.1% 40.95 % 

and 
Capillary blood —337,000 + 58,000 5.4 +1.1% 
from the same 


infants. 


It is apparent from Table No. 4 that a small but distinct reduct- 
ion can be ascertained between the ages of 2 and 4 hours and that 


consequently a peak appears in the blood cell curve (see Fig. 2) 
within 2 hours after birth. The changes in venous and capillary 
blood are similar to each other and do not, in extent, differ from 


each other. 

Finally, a number of infants have been investigated at further 
intervals of two hours. These infants are combined into one group, 
and mean changes per two-hour periods have been calculated. It is 
natural that red blood cell counts do not change at a uniform rate 
during time intervals chosen at random, but a calculation made in 
this way is likely to give a picture of the direction the variations 


TABLE No. 5. 


No. of |4 N—II | 
Venous Blood per 2 €&(A) 
hours | 


Total material : —79,000 | + 48,000 
Normal infants 1 —63,000 | + 63,000 


| 
| 
| 
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4 
RED BLOOD CELLS RETICULOCYTES 


Fig. 2 discloses the changes in erythrocyte and reticulocyte counts. The gradua- 
tion is chosen so as to illustrate the difference in the percentage increas 


in blood cell counts would have if a systematical change were dis- 
cernible during this time. A III—II is excluded from this group. 
The result is as shown by Table 5. 

N in the Table stands for an age of 10 hours. Any systematical 
change of the values cannot be noticed on the basis of this material 

Although it exceeds the scope of this investigation, a small number 
of the children have been followed once in the 24 hours after the first 
24 post-natal hours. The difference between the first (value III) and 
second 24-hour-period is, for total material of venous blood ,—271 ,()(0 
+94,000. Graphic presentation of the course of the blood cell curve 
based on the values obtained, is given in fig. 5. 

A complete Table of the values obtained when determining the 
erythrocytes, is to be found on page 72. 

Reticulocytes: As regards the division and treatment of the mat- 
erial, reference is made to what is said above of erythrocytes. As 
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erythrocyte values vary at the various times when reticulocytes 
were counted, absolute values of the reticulocyte figures have 
been calculated. Variations in the values obtained, consequently, 
represent the variations in the absolute number of reticulocytes in 
the circulation, and not the proportional changes of the reticulocytes 
in relation to the number of erythrocytes. Table No. 6 presents the 
changes of reticulocyte values from birth (I) up to an age of two 
hours (II). The values stand for the number of reticulocytes per cu.mm. 


TABLE No. 6. 


Quality of No. of 
blood. Group bitten 
of children 


enous blood 
Total material 5 124,000 + 8,000] -+- 54,000 5,000 
max.-min.) (312; 10) (+ 200; —34) 
Normal infants 42 126,000 +11,000 + 58,000 ,000 +46 % 
max.-min.) (312; 10) ( -+- 200; —10) (+ 310; —8) 
Asphyxia 134,000 + 20,000 + 69,000 + 16,000 52% 
max.-min.) (273; 21) (+ 190; +17) (+ 124; +11) 
Abnormal deliv. 96,000 | +16,000 + 37,000 000 +39 % 
max.-min.) (172; 21) (+ 182; +3) (+ 124; +3) 
Prematures y 105,000 +13,000) + 32,000 + 8,000 
max.-min.) (187; 45) (+ 85; —8) 
Capillary blood 2: 209,000 | +12,500 + 107,000 - 15,000 
max.-min.) (373; 153) (+ 224; +8) (+ 129 +8) 


Table No. 7 contains a comparison made between venous and 
capillary blood of the same children. 


TABLE No. 7. 


Quality of No. of 
blood children | 


| AII—1! e(A) 


Venous blood 19 180,300 | +11,000 |+ 102,000] + 12,000] | +6.7 
Capillary blood 19 203,300 | +13,000 100,000] +14,000| +49.2 | +6.9 
As it is customary to indicate the reticulocytes as a percentage 
of red blood cells, the percentage of reticulocytes has also been cal- 
culated. 


% 
1-12 % 
+10 % 
t+ 8% 
45 


Venous blood 
| Capillary | 
Age Normal As- Abnormal | Pre- htned | 
material phyxia deliveries | matures | 
I 2.8 % 3.0 % 2.2% 2.2 % 4.4 2 
II 3.7% 4.1% 2.8 % 2.7% 6.2 ° 
AlIl—I 0.9% = 114% = 0.6 % = 0.5% = 1.8% 
33.3 % 36.7 % 22.7% 40.9 
of I of I of I of I of I 


The changes taking place between the ages of 2 and 4 hours ar 
as shown in Table No. 8. 


TABLE No. 8. 


\ No. of 

Quality of blood | itdren AIII-II €(A) A% | €(A%) 
| Venous blood 

Total material 33 34,000 + 11,000 —16% 5° 
(Max.-min.) (—189; +70) (—49; +55) 
Norm. material 24 -39,000 + 13,000 —21% 
(Max.-min.) (—130; +70) (—40; +43) 
Capillary blood 14 —69,000 +15,000 —20 ° 16 2 
(Max.-min.) (—135; +96) (—38; —0.1) 
Venous blood and 13 —69,800 + 16,000 —23% + 5 % 
Capillary blood 13 —68,000 +16,000 —20% +5 % 
from the same 
infants 


The change between 2 
ods, is shown in Table No. 


TABLE No. 9. 


and N hours, calculated by two-hour-peri- 
9. A III—II is excluded from this group 


Quality of blood per 2 (A) A% E(A%) | 
hours 
| | 
Venous blood 19 | —12,000 + 4,000 —9% +3 % 


N stands for an age of 10 hours. 
A graphic presentation of changes taking place in reticulocyt« 
values is to be found in Fig. 2. 
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As with erythrocytes, so also with regard to reticulocytes the 
values have been followed for a small number of infants during the 
first days of life. The results are presented diagrammatically in 
Fig. 6. 

As a summary of the results obtained at the reticulocyte determ- 
inations, the following is worth pointing out: 

For normal material, the reticulocytes amount to 2.8 % of the 
erythrocytes found in venous blood. After two hours, they will have 
increased to 3.7 %. As, however, the erythrocyte values have been 
subjected to changes, the absolute values of the reticulocyte counts 
have been calculated, and the same calculations have been carried 
out as with regard to red blood cells. It appears that the changes 
are qualitatively the same as in the case of erythrocytes although, 
as a percentage, they are considerably bigger. The increase in the 
absolute number of reticulocytes represents, at an age of two hours, 
46 °(, of the birth value for normal material of venous blood. During 
the following 2 hours a fall of 21 °%% takes place. This fall continues 
from now on during the succeeding hours. — In this connection also, 
the asphyxia cases show the greatest increase, even if no demonst- 
rable difference is discernible from this material. It can be mention- 
ed that 7 cases are common to the asphyxia group and the »ab- 
normal deliveries». The increase is least in the reticulocytes of pre- 
mature infants but the cases are so few that no conclusions are per- 
missible. — There is no difference discernible between venous and 
capillary blood. 

The distinct increase of reticulocytes gave occasion to counting 
them in accordance with the HEILMEYER Scheme. The result is to 
be seen in Table No. 10. The number of cases analysed is 23. Abso- 
lute values of the percentages have been calculated. 

At birth, Group I + Group II: Group III + Group IV = 1:5; 
consequently, a shift to the left is discernible in the reticulocyte 
picture. 

Two hours later, the relation is I + II: III + IV = 1:4. Table 
No. 10 shows that a considerable increase of the youngest reticulo- 
cytes has taken place during the first two hours of life. The increase 
in Group I is 80 % of the initial value, while the increase in the other 
reticulocyte groups is approx. 30 %. A further shift to the left has 
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TABLE No. 10. 


I e(I) €(A) | 

reticulocytes 
Group I 6,000 + 650 + 4,800 + 800 + 80 
(Max.-min.)| (15,000; 1,000) (+ 20,000; —2,000) (+630 
» II 15,600 + 1,400 5,700 + 1,900 37 | 
(Max.-min.) | (29,000; 5,000) (+23,000; —6,000) (+596; —29 | 
» III 30,500 +-2,300 + 9,300 + 1,900 +31 | 
(Max.-min.) | (56,000; 15,000) (+35,000; —4,000) (+223; —8) | 
» IV 68,300 +5,300 16,600 + 4,300 124 | 
(Max.-min.) |(119,000; 27,000) (+ 65,000; —-33,000) (+153; —31 | 


thus taken place. After this increase, no systematic change in the 
reticulocyte groups can be observed. A diagram illustrating the 
change of the reticulocyte values compared with that of the erythro- 
cyte values is to be found in Fig. 2, and a diagram illustrating the 
change in Group I compared with that of the total number ot retic- 
ulocytes is found in Fig. 3. 

A Table (25) showing the individual reticulocyte values is yiven 
on page 77. Differential count: Table 26 on page 81. 

Haemoglobin: For reasons mentioned on page 35 above, during 
the first half of the work, the haemometer has been used for one half 
of the blood quantity only. The standard was 100 % = 16 grams/ 100 
c.c. blood. Later on, a new standard was determined at which 100 
= 20.5 vol. %, O,. The values obtained when using the different 
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Fig. 3 shows the changes in the total number of reticulocytes and reticulocytes 


belonging to Group I. The graduation is chosen so as to disclose the difference 
in the percentage increase. 
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Fig. 4 presents a photomicrograph of a smear stained with brilliant-cresyl- 
blue. The picture reveals the round regular shape of the red cells, the aniso- 
cytosis, the profuse number of reticulocytes and their various stages of 
development. 


standards are marked with HI and H II, respectively. The number of 
abnormal cases was so small that they have not been separated from 
the H I Series, whereas a number of premature infants are separat- 


ed from the H II Series. Other infants deviating from the normal 
were so few in the H II Series that they have been ignored. The result 
for the time I—II is seen from Table No. 11. The value obtained 
when using H I has been multiplied by 2 (see page 35). 


TABLE No. 11. 
sont Group of children | | €(1) | AMT A% | e(A%) 
H I Venous blood 43 | 119.2 +2.2 + 26.0 +2.6 +- 24 +2.2 
(Max.-min.) (154;86) (+57;-2) (+ 46;-3) 
H Capillary blood 48 1127.6 | +1.8 +21.6 | +1.6 +17 +1.2 
Max.-min.) (154;84) (+ 23;—4) (+50;—13) 
H II Venous blood 
!. Total material 77 117.0 2.3 +19.9 | 42.3 + 17.9 
(Max.-min.) (150;55) (+ 115;-14) (+ 101;-11) 
B. Prematures 17 | 124.7 | +4.5 +14.8 | +3.7 +11.9 + 3.0 
(Max.-min.) (152;91) (+ 40;—-8) (+37;-5) 
A—B 60 114.8 + 2.5 + 21.4 +2.7 +- 18.7 
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the same infants are combined. 


In the following Table (No. 12), venous and capillary blood from 


S 
TABLE No. 12. : 
HI I | ed) a% |e 
Venous blood 36 | 120.8 | +1 
Capillary blood| 36 | 128.8 | +2.4}+22.2] 44.8]+17.2%| 414 
Ic 
If the values are calculated for g./100 c.c. blood, or vol. °, 0, eC 
respectively the results are: — re 
of 
H venous blood 19.0 + 0.4 g. 4.2 + 0.4 g. 
H I capillary blood 20.4 4 0.3 g. 3.5 + 0.3 g “ 
H venous blood 
Group A—B ...... 23.54+05%0, +44+0.6% 0, in 
m 
The infants examined between 2 hours and 4 hours of age con on 
primarily under Group H I. The result is shown in Table No. 13 fic 
bi 
TABLE No. 13. 
No. of 
HI cnitaren| | e(A)| A% | e(A%) 
Venous blood 36 —12.8 |}+3.0/— 9% 2° uN 
Capillary blood 41 —15.8 2.4 |—10.5 % 16% or 
Venous blood and} 31 -14 +3.4 9.5 9° 3.29 of 
Capillary blood 31 —15.2 | +3.2 10.1%} +2.1 ° inc 
from the same va 
infants 
dif 
Only a few tests were made with H II during the time I]—IIl a 
For this reason, all the tests taken from time II onwards were com ing 
bined, and the mean change for two-hourly periods calculated, as 
described above, with regard to erythrocytes. The result is to be 
seen in Table No. 44. 
TABLE No. 14. r~ 
H Il No. of | A N-II per 
Venous blood [children] 9 hours } Total 
(M. 
Total material 49 $9 1.9 Prem 
Prematures 12 1.5 3.3 (Mi 


i 


N stands for an age of 10 hours. 

As can be seen from this, no systematic change takes place. 
Sirce, as shown by Table No. 13, a distinct fall between time II and 
III is discernible, the result is due to the fact that the fall of the values 
ceases after III. The 24-hour-curve seen in Fig. 7 assumes, how- 
ever, the same form as the erythrocyte and reticulocyte curves, 
that is to say, the value for the second day is much lower than that 
for 4 hours after birth. In view of the fact that, as previously mention- 
ed with regard to the 24-hour determinations of erythrocytes and 
reticulocytes, the number of infants observed during their first days 
of life is small, and because the 24-hourly determinations come 
outside the range of this study, no tables have been compiled for 
them, but results are presented only in the form of diagrams. Taken 
individually, they have no value on account of the scarcity of the 
material; as, however, all three of them seem to reveal the same 
course, the results support each other, and it therefore seems justi- 
fiable to take them into account. A Table illustrating the haemoglo- 
bin values is found on page 82. 

Summing up, the following can be said of haemoglobin: the value 
at birth is high, 19.0 g./100 c.c. of blood, or 23.5 vol. %, Og, respec- 
tively, which on the haemometer graduation corresponds to 119.2, 
or 114.8, respectively, in venous blood. After two hours, an increase 
of 17—21 °%, of the initial value takes place. As a percentage, this 
increase is considerably higher than that of the red blood cells. The 
value of the increase for premature infants is somewhat less, the 
difference, however, being uncertain, 5.1 °/, + 3.6 °,. — After this, 
a fall of about 10 % takes place during the time immediately follow- 
ing. The next hours after this, again, show no perceptible change. 


TABLE No. 15. 


Venous blood | €(I) | All-I €(A) 


| Total material 52 + 0.04 1+ 0.24 3.1% 
| (Max.-min.) (+0.9;-0.5) (+13.7;-9.7) 
| Prematures 12 -56 + 0.28 +.0.08 + 3.7 % 


(Max.-min.) (-+.0.8; 0.0) \(+11.2; to) 


S 
| 10.5 
1+1.1% 
| 
| 
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Figures 5, 6, 7 show the changes in the number of red blood cells, reticulo Abn 
cytes and haemoglobin value during the first days of life. The figures in 
parentheses indicate the number of infants examined per day. Birth value — ' _liver 
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Fig. 8 shows the changes in the white blood cells during the first days of 
life. The figures in parentheses indicate the number of infants examined per 
day. Birth value = 0. 


The mean diameter of erythrocytes: the fact that the increase of 
haemoglobin was bigger as a percentage than that of erythrocytes. 
gave occasion to studying the mean diameter of the red blood cells. 
The result is as shown in Table No. 15. 


Total material A III—II for 21 children = + 0.052 + 0.088 
» A N—II per 2 hours for 55 children = - 0.044 + 0.038 


N stands for 10 hours. 

In 17 tests, the diameter has been determined simultaneously 
for venous and capillary blood; no difference has been demonstrable. 
(— 0.009 + 0.033). 

The mean diameter at birth was 7.6 mw. During the first two 
hours the value was raised by 3 °%, whereas, during the hours 
immediately after that, it remained unchanged. The values of mean 
diameters are shown in Table 28 on page 88. — Anisocytosis was 
present in all cases, poikilocytosis in none. 

The haematocrit value: Table No. 16. 


TABLE No. 16. 


Venous blood |chidren| I | | | €(A)| 


| Total material | 4: 57.2 |+0.9 +6.9 |+4 
(Max. min.) (69; 40) 24;—15) 

| Abnormal de- 

| liveries 58 


hundred 
A 
£04 
ca 
+12.1%| 41.7% 
( + 42;-25)| 
| 
53 


Total material A III—II for 13 children = + 0.6+ 0.9 
» » A N—II per 2 hours for 37 children = — 0.4 + 

N stands for 10 hours. 

The haematocrit value at birth was 57.2. Within 2 hours afte; 
birth the value increases by 12.1 °%, of the initial value, amounting to 
64.1. No change takes place during the next hours after this. The 
material includes 8 »abnormal deliveries», and these 8 infants show no 
increase. A Table showing the haematocrit values is found on page 9| 

The mean corpuscular volume, C. V., the mean corpuscular haemo 
globin, C. H., and the mean corpuscular haemoglobin concentration 
C. C. are calculated according to the formulas of Wintrobe (1932) 


Volume of packed red cells (in c. c. per 1000 c. c. blood 


R. B.C. (in millions per cu. mm.) 


H. = Hgb (in grams per 1000 c.c. blood) (resp. vol 0/, O, x 10 


R. B.C. (in millions per cu. mm.) 


Hgb (im grams per 100 c.c. blood) (resp. vol °. O, 
Volume of packed red cells (ae c. é. per 100 c. c. bloo 


C.C.= 100 x 


The mean corpuscular volume: The relatively low erythrocyte value 
combined with the high haematocrit value has given the mean corpus- 
cular volume such a high value as 125 + 2.15 yw at birth for 36 infants. 
Two hours later, the volume is found to be augmented by +4.4+1.8 
equal to 3.6+41.4 % of the initial value. The increase is thus not regular 
but present in a great part of the cases. 

The mean corpuscular haemoglobin: The value for the first Series 
(H I) is = 41.4+0.54 yy at birth for 50 infants. Two hours later, an 
increase of 3.6+0.4 yy = 8.741.0 % takes place. For H II the cal 
culation is made with oxygen capacity as the unit. The corpuscular 
haemoglobin is in that case 54.2+0.9 vol. % O, at birth for 56 infants. 
The increase after two hours is 2.7+0.8 vol. % O, = 4.941.5% 
An increase of mean corpuscular haemoglobin can thus be observed 
For pure haemoglobin solutions, 1.34 c.c. O, is equal to 1 g. Hgb. For 
H II also, in order to form an idea of the range of the haemoglobin 
present, in yy, the Hgb-quantity has been calculated according 
to this equation. The result is 54.2 vol. % O, = 40.5 yy Hgb. The 
value obtained is, of course, not an exact one, as there is no question 
of a pure haemoglobin solution, but the value provides in any case 
an approximate idea of the haemoglobin quantity in yy. The value is 
in the same size class as that obtained with H I. —- Neither corpuscular 
volume nor the mean corpuscular haemoglobin undergo any system 
atic changes during the hours succeeding the first 2-hourly period 
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| Capillary blood} 19 | 13,900 57 2,490 
from the same 
| infants 


The mean corpuscular haemoglobin concentration: Haematocrit deter- 
minations were made in the course of the latter part of the work while 
using H II. If oxygen capacity is taken as the standard, 42.8 % 
corpuscular O, capacity is obtained for 34 infants. A II—I + 4.45 4 
0.88 and thus the concentration does not change. If concentration 
is calculated according to gram graduation, the value obtained for 
corpuscular haemoglobin is 31.9 %. 

The resistance of red blood cells to hypotonic saline: As it is obvious 
that the number of red blood cells fell after the age of two hours, the 
resistance of red blood cells to hypotonic sodium chloride solution 
was investigated in some cases. This was done with a view to ascer- 
taining whether the decrease was due to a decline in resistance. Out 
of this series, only those infants are taken into consideration where a 
decline in the number of red blood cells takes place: 


Er. Total haemolysis 
13 infants —304.000 + 52.000 —0.005 + 0.0057 


No change in the resistance against hypotonic NaCl solution is 
thus demonstrable. Table 30 on page 93. ; 


Leucocytes: The number of infants deviating from the normal 
is so insignificant that they are ignored. The white blood cell count 
undergoes the following changes (Table No. 17): 


TABLE No. 17. 


Leucocytes | é(I) | All-I 


Venous blood : 11,700 
| (Max.-min.) (20.6; 6.4) 
Capillary blood} 2 14,100 
Max.-min.) (21.3; 9.3) 
| Venous blood & 12,900 


From two to four hours the leucocytes do not undergo any sys- 
tematic change: 
A IlI—lIlI 


Venous blood 28 infants — 450+ 600 
Capillary » 16 . —1090 + 1060 


4 al 1,530 340 | 2.9%) 
(+ 8.0; —3.8) (+ 
+ 620 + 2,450 L530 | 44.0% 
(+ 6.8; —2.3) (+73; -14) 
t 650 +- 2,580 1 510 20% i 4.0%, 
| 4.0% | 
| 
55 


A small number of infants have been observed during the first 


days of life and the result is as shown in Fig. 8. The values for 
these infants have declined from the first to the second day. 

The differential blood count: The changes in the total leucocyts 
count are due to changes in the number of neutrophil granulocytes 
and lymphocytes in a way shown in Table No. 18. As mentioned 
above with regard to reticulocytes, absolute values have been calcu! 
ated for the percentages of the various groups of white blood cells 


TABLE No. 18. 


i No. of > \TI- 

Kind of cells | No. of I | | AIL-I | | 
Stab neutrophils} 23 555 +51 + 264 + 62 47.6 
(Max.-min. ) (1070; 128) (+862; —287) (+238; —38 
Segm. » 23 5000 + 26 +1650 336 33 % 
(Max.-min.) (7430; 2500) (+5400; —570) (+99; -1¢ 
Lymphocytes 23 5040 +25 — 970 +191 —19.2 ° 
(Max.-min.) (7020; 2860) (—3360; + 870) (—50; +24 

During the time II—III no systematic change can be observed 


Stab neutrophils 13 infants 


Segmented » 
Lymphocytes 


13 
13 


» 
» 


—200+475.2 
—3424477 
—139+369 


The percentage of neutrophil granulocytes and lymphocytes is 


as follows: 


Stab neutrophils 
Segmented » 
Lymphocytes 


I II 
4.9 6.6 
44.0 53.5 
45.6 34.4 


The absolute values of the neutrophil granulocytes show a % 
markable increase during the first two hours, whereas the lympho- 
cytes show a distinct drop, for which reason the increase percent- 
age of the total leucocyte count becomes considerably lower than 


the increase of granulocytes. 
Apart from these, the following kinds of cells are to be found in 
the blood picture, in the quantities given below: 
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F 
re 
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abs. = abs. 


Eosinophil granulocytes a2 192 1.4 170 
Basophil > 0.5 50 0.4 45 
Myelocytes 0.3 33 0.2 26 
Metamyelocytes 0.8 95 0.6 74 
Monocytes 2.3 258 2.2 279 
Macroblasts 2.3:400 60 1.8:400 51 
Normoblasts 4.9:400 130 4.8:400 141 
Plasmacells 0.7:400 4.5 0.09:400 3.1 


These cells have been present in such small quantities that it 
has not been considered justifiable to encumber this study with a 
detailed analysis of them. 

A diagram illustrating the leucocyte count is to be found in Fig. 
4%, In Fig. 10, the values of the neutrophil cells and iymphocytes 
are compared with the total cell count. Daily determinations of 
leucocytes are reported in Fig. 9. 

The values obtained for the total white blood cell count are in- 
cluded in Table 31 on page 94. The differential blood count is to 
be found in Table 32 on page 97. 

Plasma nitrogen: At the time these investigations were carried 
out, the reagents for non protein nitrogen determination by Folin’s 
method were not available. As, consequently, simultaneous values 
for non protein nitrogen were unobtainable, plasma nitrogen value 
has not been converted into plasma protein. The result of plasma 
nitrogen determinations is presented in Table No. 19. 

The increase of plasma nitrogen is not present in every case but 
in the majority of the cases an increase of plasma nitrogen takes 
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Fig. 9 shows the changes in the white blood cells compared with those of the 
red ones. The graduation is chosen so as to disclose the difference in the per- 
centage increase. 
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Fig. 10 illustrates the changes in the total number of white blood cells compared Plasn 

with the changes in the neutrophil cells and lymphocytes. The graduation is 
chosen so as to disclose the difference in the percentage change _— 
Max.-1 


TABLE No. 


No. of 
children 


Plasma nitrogen| 


Venous blood 
(max.-min.) 


place. From reports published, the following values for neo-natal 
non protein nitrogen at birth and during the first day of life are 
compiled: 

SLEMONS 1919 35 infants 

HowE & GIVENS 1923 10 » Cord nena 

NAESLUND 1931 41 Umbilical vein .... 


SALMI 1935 38 Sinus blood 33.8 mg % (48 
hours of age 

BrucH & McCCUNE 1936 : per 24 hours 

MILLER 1941 Cond ...... 
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SMITH estimates from the literature the non protein nitrogen 
at birth at 35 mg %. 

Assuming that the non protein nitrogen at birth is about 35 mg%, 
it seems highly unlikely that an increase of plasma nitrogen amount- 
ing to 87.5 mg% would be due to an increase in non protein nitrogen. 
The non protein nitrogen would, in that case, rise by over 200 %, up 
to 122.5 mg®,. SAtmi finds that the value during the first 24 hours 
is 33.8 mg%, and BRucH and McCune: ascertain a value of 42.2 mg%, 
24 hours after birth (only 5 children). — Plasma nitrogen increase 
of 87.5 mg%, thus seems to be due, primarily, to the increase in plasma 
protein. In the cases where this increase takes place, it is thus to be 
assumed that a blood concentration takes place. 

The change per each 2-hourly period from the age of 2 hours 
up to 10 hours is —25.6 + 15.7 mg%. 

For 10 infants, plasma protein has been determined according 
to the BruRET method (Table No. 20). 


TABLE No. 20. 


| Plasma protein | No.of I | € (I) | AIl-l | €(A) | 


| Venous blood 6.7% | +0.3 + 0.39 +0.22 
| (Max.-min.) (8.0; 5.0) ( +1.1; 0.6) 


(+-30;—7) 


The infants were few and the mean error big. As such, this result 
would be of no importance but as /\ II—I takes a positive course, the 
results of plasma nitrogen and plasma protein determinations sup- 
port each other. As pointed out above, no great significance is attach- 
ed to these investigations as far as blood concentration is concerned. 
However, it seems justifiable to state that the result in no case pre- 
cludes the existence of a blood concentration. The probability that a 
dehydration of blood takes place with a great part of the new- 
born infants during the first post-natal hours, is supported by the 
investigations. The values obtained are presented in Tables 33 and 
34 on pages 100 and 101. 

Weight. The 20 infants in the preliminary Series were weighed 
every half-hour. On the basis of these values, the weight at birth, 
at an age of 2 hours and 4 hours, was calculated. The result is seen 
from Table No. 21. 
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TABLE No. 21. 


children 


| No. of 


| | 
| 
20 3420 g. | 3 —1 


| Weight 


When calculating the weight from the age of two to four hours 
the value obtained is —2 + 2 g. The decrease of weight during th 
first four hours is quite insignificant. The weights are presented j1 
Table No. 35 on page 101. 
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CONCLUSIONS 


The outstanding feature of the material presented above is that 
a remarkable increase of cells in the peripheral blood takes place 
in the blood of a new-born infant within two hours after birth. A 
more detailed analysis shows the following: 

The red blood cell count at birth is, in the present material, on 
an average 4.6 million. This value is rather low compared with 
those in Table No. 1. The variation is small. The table shows that 
the values »at birth» or »from the cord» usually are lower than in the 
investigations where blood is taken during the first 24-hourly per- 
iod» provided that the »at birth value» has really been determined 
at birth. LIPPMAN presents 5.19 as the value at birth, while the corres- 
ponding value as stated by Martin and Evans is 5.51. The values 
vat birth» comprise here the values up to 1 4% or 2 hours after birth. 
The low value and the small variation in the present investigation 
is due to the fact that the value at birth is determined within such 
a short period as half-an-hour after birth. Within two hours the in- 


crease is nearly 4 million up to 5.0 million. The increase is about 
9°, of the initial value. The count drops slowly after this. The in- 
crease ascertained by LIPPMAN and others thus begins with the deliv- 
ery and reaches its peak about two hours later, from which time 
onwards the values gradually drop. LippMAN’s peak for the red 
blood cells is fixed at 6 hours. He has made his second determination 


(6 hours) on the declining curve, when the values started dropping 
but still considerably exceeded those at birth. It was mentioned 
previously that Scuirr had noticed that the value later on during 
the first 24-hourly period is lower than at 2—3 hours after birth. 
The haemoglobin value of the infants examined by RAIHA is, similarly, 
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higher at 4 hours than at birth and later on during the first day 
of life. 

As is evident from the present investigation, the increase jy 
erythrocytes takes place side by side with a distinct reticulocytosis 
The percentage of reticulocytes, for normal material, is at bi: 
2.8. The absolute value shows an increase after two hours, which, 
as a percentage, is about 5 times as great as the erythrocyte increase 
(40—50 °, of the initial value). The youngest reticulocytes increase 
by 80 % of the initial value, while the other reticulocyte groups in- 
crease by about 30 °% of the initial value. A distinct increase in young 
red cells thus takes place, and the reticulocyte picture with a shift 
to the left predominant already at birth (group I+ II: group III 
IV = 1:5), experiences a further shift to the left.1) CATHALA and ])a1 
NAY noticed an increase in reticulocytes during the first hours of life 
for five new-born infants. Rast and Bo.LLerri found a higher value 
for reticulocytes at an age of 12 hours than at birth. — In this 
material the reticulocytes culminate at 2 hours after birth. The sub- 
sequent drop is about 20 %. The great increase and rapid decrease 
of the reticulocytes seem to give rise to the varying and often high 
reticulocyte values which appear in reports published. 

In connection with the rapid increase of young red cells in the 
blood, the mean diameter of erythrocytes increases from 7.6 1 to 
7.8 — Rast and have found a greater diameter 
hours after birth than at birth. — That the increase is real and not 
due, for instance, to a change in pH, or to changes in the water 
content of the blood, or to a flattening out of the cells or something 
similar, is supported by the fact that the mean corpuscular haemo 
globin content increases while the mean corpuscular haemoglobin 
concentration remains unchanged. The mean corpuscular volume is 
thus increased, a fact that is proved also, though scmewhat irregul 
arly, by the present calculations of the volume of the individual 
erythrocytes. As a function of the increased red blood cell count 
and of the increased volume and haemoglobin content of the new 
blood cells, both haemoglobin and haematocrit values rise. Both o! 


1) BOLLETTI and VILLANI (1947) report in a recent work a shift 
to the left in the reticulocyte picture at birth. 24 hours after birth a 
shift towards the right was found to have taken place. 
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these are high at birth. The haemoglobin value is 117 (100 = 20.5 vol. 
°/, O,) for the biggest group of infants examined. The value rises by 
17.9 % of the initial value, reaching 136.9. This increase in haemoglobin 
js ascertained by RATHA and others. The haematocrit value, 57.2, in- 
creases by 12.1 % of the initial value to 64.1. FINDLAY has previously 
noticed that an increase of the haematocrit value takes place. 

The red blood picture at birth obtained by the author is in its 
essential features in agreement with the blood picture obtained 
by others. The red cells are, however, unusually big; the haemoglobin 
concentration in the cells is normal. As regards changes after birth 
it is obvious that the results obtained previously by other investi- 
gators and described on page 22— 26, in general features are confir- 
med by the results provided by the present investigation. 

A definite increase of red blood cells in the circulation is consid- 
ered to be caused by lack of oxygen. VAN LIERE (1943) disting- 
uishes four different groups of oxygen lack or anoxia, viz. 1) anoxic 
anoxia Or anoxaemia, 2) anaemic anoxia, 3) stagnant anaoxia, and 


4) histotoxic anoxia. Most obvious here is the assumption that the 


infant, upon transition from the intra-uterine to the extra-uterine 
life suffers from anoxaemia, that is to say low oxygen saturation in 
the arterial blood, before the respiration and circulation have comple- 
tely adapted themselves to the requirements facing them. That a 
relative anoxia actually prevails in the tissues of the new-born 
infant, is assumed by RATHA. It can be assumed that this anoxia 
in the tissues during the time immediately after birth is strong 
enough to cause such an increase in the red blood cells. The few in- 
fants suffering from asphyxia included in the present material, show 
a somewhat higher increase of erythrocytes than the others. EASTMAN 
as well as HASELHORST and STROMBERGER (1932) have found low 
oxygen saturation in the blood from the umbilical vein. SmirH and 
KAPLAN (1942) have proved that a full oxygen saturation in the 
arterial blood is attained not later than 3 hours after birth. If 
the increase of red blood cells is meant to constitute a compensat- 
ion for this insufficient oxygen saturation, the question presents 
itself why the new-born infant with its unsaturated arterial blood 
should need more oxygen carriers than the foetus with its unsatu- 
tated blood. Maybe the reason is that the foetus needs less oxygen 
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for its tissue metabolism than a being in extra-uterine existence o1 
that in spite of the low oxygen saturation in the blood if estimated 
according to adult standards, the foetal tissues might utilise the 
oxygen better than the tissues during extra-uterine life. For the 
needs of the foetus the oxygen tension of the foetal blood probably 
is quite adequate. The consumption of and demand for oxygen ar 
probably heightened considerably when the foetal atonic muscles 


are suddenly transferred into a tonus and when the life functions 
of the child are activated after birth. — These are all questions 


that must remain unsolved until the demand for and economising 
with oxygen by the foetus and the new-born infant are analysed, and 
until the factors influencing the foetal haemopoiesis and those that 
regulate the blood cells in the post-natal circulation of the new 
born infant are understood. 

If one thus assumes that an anoxia is probably the cause for the in- 
crease of erythrocytes and reticulocytes after birth, the question that 
presents itself is which mechanism enters into operation at this juncture 

WINTROBE ard SHUMACKER (1936) have proved, primarily by 
tests on animals, but also on humans that the farther the period 
of gestation proceeds the more numerous become the red cells and 
the less their volume and haemoglobin content, while the mean 
corpuscular haemoglobin concentration remains unchanged. Simil- 
arly, the content of immature cells is reduced. In the present case 
both the number and size of cells are increased, as is the number 
of immature cells. The question can therefore hardly be of a contin- 
uation of the characteristics of the foetal blood formation during 
the hours succeeding birth. 

BARCROFT (1927) has compiled the following schedule regarding 
the reaction of an organism against lack of oxygen: 


Dehydration 
Opening of new 
Emergency steps capillaries 
Possible methods for Contraction of the 
increase of red blood spleen 
cell count Unknown steps 
Final steps 
Activity of the 
bone marrow 
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The rapid increase of erythrocytes and reticulocytes can hardly 
be assumed to be due to the fact that an increased formation of cells 
starts at birth. More probable is it that existing cells are released 
into circulation during the first hours of life. SHAPIRO and BAsSsEN 
have actually proved that the bone marrow at birth is extremely rich 
in young red cells. It has been seen that already at birth the 
proportion between the young and older reticulocytes in the blood 
was 1:5. FoRSSELL (1939) indicates the proportion for healthy adults 
as being 1:9 according to the HEILMEYER scheme. Two hours after 
birth, a further increase in the youngest cells can be ascertained. 
Existing reserves in the bone marrow are probably introduced into 
use, at the very outset. 

When considering the various »emergency actions» BARCROFT 
lists, it seems justifiable to assume that each of these means to in- 
creasing Oxygen carriers contributes to the final result. Although the 
present attempts at determining the fluctuations of blood concentrat- 
jon after birth are incomplete, they provide support to the theory 
of blood concentration. Micturition of the new-born babies has 
been extremely minimal during the time the present investigations 
were carried out. Most of them have remained dry all through the 
period, or just a drop of water has been passed during the first 
minutes. This quantity must have been present in the bladder at birth. 
SuitH indicates the quantity of urine excreted during the first 24 
hours as being 15 c.c. No considerable excretion of water thus 
takes place during the first hours through the kidneys. The decrease 
in weight during the first two hours is practically non-existent and 
mostly due to meconium (14 g. =0.4%). No dehydration of the 
infant thus takes place. This would support RArHA’s theory of 
formation of tissue oedema. Otherwise it seems probable that the 
water balance during these first hours is unstable with displacements 
both from blood to tissues and vice versa. Another factor to be con- 
sidered is the apparent state of shock of new-born infants, as 
mentioned by MILLER and AKERREN (1945). 

As regards opening the capillaries closed hitherto, it seems prob- 


able that, for instance in muscles extensive capillary systems are 
opened during the first hours. This gives occasion to displacements 
in blood between different parts of the organism which again may 
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influence the division of cells in the peripheral blood. The third oj 
the emergency actions mentioned by BARCROFT is spleen contraction 
There is hardly any doubt that at least a part of the increase of 
blood cells is due to a contraction of the spleen. 

Finally it has to be pointed out once more that only an accurats 
knowledge of the oxygen metabolism, haemopoiesis, water economy 
circulation conditions, in short, of the physiology of the entire organ- 
ism at the time immediately preceding and especially after birth 
can supply the answer to the question of what are the reasons for 
such an exceptional physiological event as the increase of red blood 
cells in the peripheral blood and what is the mechanism of this occur- 
rence. 

The decrease of the red blood cells after the initial increase js 
slight but perceptible. It is possible that the now superfluous 
surplus of red cells is gathered in blood reservoirs, in the spleen for 
instance. As a matter of fact, AKERREn (1942) has found a palpabk 
spleen during the first 24 hours of life in 40 infants out of a total number 
of 144 examined. AKERREN assumes that this is due to a gathering 
of the now superfluous red corpuscles. In connection with this, also 
new displacements of the blood and of the red cells between various 
regions in the circulation can be considered. In the cases where the 
resistance was simultaneously tested, no reduction was found to 
take place. The decrease in reticulocytes is usually much bigger as 
a percentage (16—20 %) than that in erythrocytes. The simple 
explanation might be that the young cells mature in the circulatio: 
and are deprived of their reticulum. 

The mean corpuscular volume, the mean corpuscular haemo- 
globin, and the mean corpuscular haemoglobin concentration do not 
change during the period following 2 hours after birth. The new big 
blood cells thus remain in the circulation during this period. 

The value of the white blood cells is in normal material of venous 
blood 11,700, which is a fairly low value compared with those i 
Table No. 1. This value is considerably higher than the adult values 
After two hours, the value has risen by about 1500 up to about 
13,200. The increase is about 13 % of the initial value. No change 
is observed during the next two hours. A more detailed anal- 
ysis of the white blood picture discloses that the neutrophil 
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granulocytes at birth represent 49%, while lymphocytes amount 
to 46 % of the white blood cells. The absolute values are 5,600 and 
5,000 respectively. The proportion of these groups agrees with that 
given by LippMAN, although his absolute values are somewhat 
higher. It is seen from Table No. 1, page 10 that other authors quote 
a much lower value for lymphocytes than for the neutrophil granulo- 
cytes. Two hours after birth, the values derived from this material 
are 60 % and 34%, respectively, and the absolute values about 
7,500 and 4,100, respectively. The change in the proportion between 
these two kinds of cells is partly due to the neutrophil granulocytes 
increasing, partly to the lymphocytes decreasing. In LIpPMAN’s 
material, a corresponding change of percentage takes place but it 
is exclusively due to the neutrophil cells increasing (see page 23). 
About some hours after birth, LippMAN’s values as well as those 
derived from the present material show greater compliance with 
the values obtained by other authors, who have taken their tests 
later on during the first day and not at birth. 

The question of the reason for the changes in the white blood 
picture and of the mechanism for these changes, is left open here 
as a more detailed penetration into these problems, without thorough 
knowledge of the infant’s physiology during this time, would only 
lead to fruitless speculation. 
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SUMMARY 


The red blood cell count of new-born infants in the peripheral 
blood increased from birth up to two hours after birth by about 
9 % of the initial value. During the next two hours, the value dropped 
slightly; after that, no systematic change was observed during the 
succeeding hours. No difference could be found between venous and 
capillary blood; nor between infants whose cords were severed after 
the cessation of pulsations or those whose cords were severed immed 
iately. 

The reticulocyte value increased during the first two hours of 
life by 40—50 % of the initial value, dropping after that by about 
20 %, during the next two hours. After that an insignificant decliix 
could be noted during the succeeding hours. The reticulocytes wer 
grouped according to the HEILMEYER scheme, and it was found that 
the increase for Group I, the most immature group, during tli 
first two hours, was 80 % of the initial value, whereas the other 
groups increased by about 30 %. The initial reticulocyte increase is 
identical for both venous and capillary blood. 

The haemoglobin value rose by 17—20 % of the initial valu 
during the first two hours of life but dropped during the next tw 
hours. During the following hours the values revealed no chang: 

During the first two hours, the mean diameter of erythrocytes 
increased by 3 %, of the initial value. 

The haematocrit value increased by 12 % of the initial valu 

The mean corpuscular volume and the mean corpuscular haemo 
globin increased during the first two hours of life, while the mea 
corpuscular haemoglobin concentration remained unchanged. 
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No reduction in the resistance of the red blood cells to hypo- 
tonic saline solution took place along with the reduction in the red 
blood cell count. 

The white blood cell count increased by about 13 °, of the initial 
value during the first two hours of life, After that, no change in the 
count was observed. This material disclosed no difference between 
the changes in venous and capillary blood. A differential blood count 
showed that the neutrophil granulocytes increased by approx. 30 °%, 
of the initial value, while the lymphocytes dropped by about 19 %%. 

In the cases where the plasma nitrogen was determined, most of 
them disclosed an increase. The increase was about 7 °/, of the initial 


value and was assumed to be due to an increase in plasma protein. 


The weight of the babies remained practically unchanged during 
the first 4 post-natal hours. 
The results obtained have been briefly discussed. 
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Venous Blood 


Normal Infants 


TABLE 24. 
Red Blood Cells. 


Capillary Blood 
Cord clamped late 


2 | 


Child - 2 4 6 8 10 2 
No. Birth hours | hours| hours} hours | hours Birth hours 
| 
21 — — _- 5.472 | 6.020} 
22 — - 4.720 5.688 | 
— — _ — | 5.732 | 5.899] 
24 — — — 4.537 5.091] 4 
26| — — — _ — — 5.135 | 5. 527 | 
27 | 5.635 | 5.510 5.510 5.531 5.213 | 
28 | 5.593 | 5.732 5.437 5.581 5.781 
29 — _ — 9.372 721 ) 
30 — — — 5.132 | 5.831 | 5 
31 5.280 | 5.537 4.531 5.152 | 5.500] 4 
32 4.793 |5.130 4.389 — — —- 4.639 | 5.231] 4 
33 5.372 | 5.538 4.937 - 5.193 5.516 
34 | 4.813 15.530 | 4.891 | — _ 4.766 | 5.500] 4 
35 | 4.637 | 5.361 4.530 --- — 4.521 5.538] 4 
36 5.317 | 5.589 5.261 5.289 5.539 
37 | 5.504 | 5.888 5.538 5.489 | 5.893] 5 
38 | 5.120 | 5.120 5.130 9.244 | 5.200] 5 
39 | 5.188 | 5.257 5.296 | 5.704 
41 — 5.537 | 5.544] 4 
42 5.131 |5.229 4.816 — —_ _ 5.003 5.312] 4 
43 9.024 15.072 5.003 5.320 5.152 
44 4.44 5.032 4.998 — — — 4.612 | 5.376] 5 
45 4.936 | 4.816 4.816 5.256 4.928] 4 
46 | 4.464 |4.528 4.497 —_— — — 4.608 4.884) 4 
47 1 (4.464 14.582)!)) — — — — | 4.432 | 4.538] 
48 1(4.224 |4.632)!)} — 4.440 4.716 
49 | (3.920 | 4.538)!)] - 4.064 4.662 
50 2.192 | 4.460 4.512 4.368 4.728] 4 
51 4.368 | 5.037 5.200 _ — — 4.624 5.138] 5 
52 4.592 | 4.640 4.544 — — — 4.714 4.880) 4 
53 | (4.304 15.008)!)} — — 4.512 | 5.184 
5 4.496 14.976 4.329 — 4.720 | 5.088] 4 
4.339 |5.139 4.800 4.537 5.203] 4 
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5 8 10 
hours | hours | hours Birth hours 


.538 .798 
504 
480 
937 
672 
408 
296 
396 


731 
4.336 
4.420 
4.196 


aw 


or 


5.232 
5.318 
4.816 


999 . 
147 - 5.040 
116 5.120 
240 
280 - i Cord clamped c: 
5.380 | 5.590 
5.400 ».700 
5.120 | 5.300 
5.800 ».560 
5.340 | 5.660 
5.690 5.200 
6.120 ).620 
5.350 5.170 
6.070 ».560 
6.640 .920 
5.330 | 5.920 
6.180 .500 
5.140 5.380 
6.360 6.680 
4.960 ‘ 6.600 | 6.800 


P 
4. 
5. 
5. 
5. 


1) Belongs to asphyxia group. 279 | 6.000 | 6.220 


| Child : 2 4 
No. | Birth | hours | hours | | 
| 57 5.498 | 4.639 | - = as 
58 5.399 | 4.889 - — _ 
59 4.720 | 4.420 — 
60 4.480 4.227 — 
| 61 | 4.886 | 5.410 | 5.007 — — — 
63 | 4.656 | 5.152 | 4.660] - | 
4.864 | 5.231 | 4.599 
| 64 | 4.412 4.640 — 
| 65 | 5.240] 5.536] 5.199] - i ine .328 | 5.744] 5.276 
5.128 5.520 | 5.338 — 5.632] 5.140 
67 |(§.728 5.34% |4.936)) _- .784 5.216] 4.938 
5.388 | 4.971) = .760 | 5.218] 4.889 
68 4.688 5.248 | 5.232 —- —- — .788 5.248 
4.664 5.344 5.057 — .700 5.120 
69 4.384 4.320 4.640 -- — -——- .892 4.810 
4.432 4.384 4.668 —- —- 
70 4.572 5.024 4.972 — — 
4.588 | 5.039 
72 | 4.532 | 4.949 5.120 
4.570 4.816 5.288 
73 5.232 
5.224 | a. tly 
78 4.556 5.160 ; 
79 4.612 4.934 
80 4.760 4.960 
83 } 4.578 | 5.000 . ses 
86 4.344 4.744 4. 
87 3.840 4.594 4! 
88 4.134 4.384 = 
89 4.136 4.532 
90 3.144 | 3.904 | 3.4 
99 4.512 4.852 - 
100 3.644 4.192 hf 
102 4.416 4.000 - 
103 3.840 4.312 
106 4.384 4.3 
73 


Child 
No. 


hours 


109 
110 
118 
120 
122 
123 
125 
126 
129 
130 
133 
135 
136 
137 
138 
139 
141 
142 
144 
145 
146 
147 
148 
149 
150 
151 
152 
154 
155 
156 
157 
158 
160 
162 
168 
169 
170 
175 
176 
184 
186 


5.120 
4.290 
5.280 
4.340 
4.600 
4.490 
5.460 
4.490 


2 4 6 8 10 re 
| | hours | hours | hours | hours | Bisth | | hour 
4.128 | 4.608 | — 
4.096 | 4.862 | — — 4.544 | — | 
4.160 | 4.832 | 4.480] 4.320} — - - I 1 
4.224 | 4.768] — — 4.530] — | 
4.536 | 4.886 | 4.668 | — 4 
4.160 | 4.820] — 
4.230 | 4.640] — ; 
— 5.950 | 6.280 
4.830] — 5.670 | — | 
4.290 | 5.070 | — = 
4.610 | 4.870} — = | | 
— 4.900} — 5.210 | — 
4.480] 4.810! 4.920] — | — | | 
5.230 | 5.620] — & 
4.740 | 5.190 | — | 
3.920 | 4.690 | — ; 
— 5.130 | 4.392 | - | 
5.180 | 5.500 | — By 
4.710 | 5.430 | — 10 
4.980 | 5.160 | — 11: 
4.590 | 5.580 | — 
4.560 | 5.490} — 
5.320 | 5.640} — | 
4.230 | 5.080 | — = 
— 5.790 | 6.000 | — 
3.930 | 5.070 | — on | 177 
5.280 | — : | 
5.690 5.560 | | 74 
5.410} — — 5.070] - 56 
5.330 — — 4.690 | — | 
74 


Child 2 2 4 


No. hours hours | hours 


187 6.060 
188 6.070 
190 5.660 
192 5.790 
195 . 4.800 
198 -932 | 4.448 


Infants suffering from asphyxia. 


Infants born 


4.582 
4.632 
5.112 
5.175 
5.130 
4.458 


') Infants born by Caesarean section. 


— |5920]/ — | 5.950] — 
| 18 | 4.224 | 4.632[ —- = 
53 | 4.304 | 5.008 | — 
67 | 4.728 | 5.344 | 4.936] — 
4.768 | 5.388 | 4.971] — 
71 | 4.439 | 5.088 | 4.869] — = 
4.399 | 5.136 | 4.857 | — 
74 | 4.848 | 5.120] 4.820] — 
4.810 | 5.230] 4.863] — 
75 | 4.639 | 5.210 | 4.960] — 
76 | 4.524] 5.130] — 
107 | 4.064 | 4.630] — 
12 | 4.480 | 4.736] — 
19 | 4.512 | 5.056] 4.672] — 
140 | 4.880 | 5.220] — 
63 | — 4.820] 5.590 | — one 
161 | 4.200 | 4.230] — = 
| 164 | — 4.790 | 5.080 | — 
| 177 | 4.8701 5.400] — 
by abnormal deliveries. 

71 | 4.419 4.863 | — = 
| 74 | 4.829 4.842] — 

75 


Child | 2 6 
irth 3irth 
No. hours | hours | hours | hours hours | hour 


84 4.436 .782 
107 4.064 .630 
4.480 .736 
119 4.512 | 5.056 
131 4.330 .570 
159 4.260 | 4.540 
161 4.200 .230 
166 4.870 .190 
4.280 .630 


Premature Infants. 


Child 2 6 8 10 ’ 2 | 
Birth 
No. hours | hours| hours| hours} hours hours | hours 


5.899 -835 
4.538 
4.830 


v2.4 


70 


5.850 


5.540 
5.500 
.790 
5.250 
.190 
9.200 
3.890] 3.83 - 
.600 — 
.700 - 5.030 
5.000 — 
5.400 - 5.360 


5.270 
4.556 
4.630 
5.710 
4.480] 4.850 


1) Infants born by Caesarean section. 


76 


° 
| | 
- 
| 
: 
= 
| 
| | 
| | 
49 | 2.920 | 
85 | 4.278 ; | 
104 | 4.704] 4.960 = 
112 | 4.480] 4.736 
127 . 5.190) — 
134 | 4.670 
163 | 5.230 
164] — 
165 | 5.230 me | 
166 | 4.870 = : — 
167 | 4.810 = Ch 
171 | 3.530 N 
172 | 4.440 
173 | 5.410 = = | 
174 | 5.160 5.120) — 
177 4.870 — 5.330 | ‘ 
180 | 5.390] 5.410] 
181 | 4.220 - | 5.250 . a 
185 | 4.280 
189 | 5.480 
|_| 


Daily values. 


9 9 
- 


hours j days | days days 


rants 


= 


4.008 


TABLE 25. 
Reticulocytes (in thousands and per cent). 
Venous Blood Capillary Blood 
Normal Infants 


Child 2 ‘ 2 ‘ 
Birth Birth 
No. hours hours hours hours 


259-5.6)1) 
254—5.6)!) 
259 5.8 | 221 4.9 
292 5.8 | 354 6.8 
223 4.8 | 218 4.8 
341-6.8)") — 
249 5.0 | 17: 

130 3. 298 5.8 | 19% 

185 3.9 | 385 7.0 5 


& & 


55 


1) Belong to »abnormal groups». 


Child | 6 | 
———— 
| | | | 
70 4.986| 4.480] 4.676) — 566 | 4.487 | . 
— 4.416 4.660 | .593 4.439 | 
71 4.863] 4.792] 4.560} — 648 | 4.928 | 
— 4.768] 4.608] — 552] 4.939] — 
72 5.132| 4.544 — 4.722] 91.184] 5.072] 5.280 
— — 4.744] 9.168 5.234 
73 5.260] 4.944] 4.954] 4.688] [1.768] 4.592 
— | 5.036] 4.860] 4.724] 4.808 4.456 
74 4.842| 4.288] 4.288] 4.486] 4.416] - - 4 
4.240 pond 4.439, — 
75 | 4.960 4.880 4-660 | 
448 4.889 - 
76 | . 4.672| — | 
— | 9.320] 4.556] 4.699} — — 
86 1.554 -472 4.384 
87 4.352! $408] 4.448] 4.138}; — | 
88 4.112 — — | 
89 | 580) — — — 
i6 342 7.0 367 8.2 342 7.6 373 8.1 415 8.5 363 8.2 
47 — — 315 7.1 | 354 7.8 . 
48 ( 213 4 255 5.4 
49 ( 187 4 270 5.8 
50 179 4 278 5.9 S463 5.2 
51 264 5 303 5.9 399 7.3 
| 52 o73 4 239 4.9 234 5.0 
| 53 203 4M | 368 7.1 
55 198 4.2 275 3.4% 195 4.3 
56 445 3.2 | 3417 6.4 196 4.0 
57 195 4.14 | 393 7.1 283 5.9 
77 


No. Birth hours hours Bisth 

58 247 5.1 383 7.1 298 6.1 260 5.2 394 7.2 34 

59 172 3.9 307 6.5 221 5.0 180 4.0 339 6.8 242 
60 159 3.8 282 6.3 194 4.6 184 4.1 325 6.9 217 
61 186 3.8 368 6.8 320 6.4 202 4.1 400 7.3 ) 

62 173 3.7 397 7.3 311 
63 195 4.1 275 5.3 181 3.9 257 4.0 306 5.6 01 
66 — 247 4.3 438 7.2 

67 (147—3.1 | 209-3.9)) — 153 3.2 | 209 4.0 

68 177 3.7 228 4.3 180 3.4 157 3.3 218 4.2 

69 53 1.2 78 1.8 63 2.0 93 1.9 101 2.1 

70 128 2.8 211 4.2 155 3.1 — — 

72 155 3.4 307 6.3 118 3.7 198 3.9 359 6.8 22 

73 — 115 2.2 142 2.7 — — 

100 44 1.2 59 1.4 

103 31 0.8 43 1.0 -— 6 hours 8 hours 10 ho 
106 39 0.9 52 1.2 

109 — 

118 33 0.8 92 1.9 — 

120 33 «(0.8 96 2.0 58 1.3 76 1.6 } 
122 38 0.9 100 2.1 —_ 55 1.2 

123 73 1.6 122 2.5 84 1.8 43 1.0 

136 150 3.9 171 4.2 — — 82 1.8 

137 175 3.8 195 4.0 — — 

138 221—4.2 189—3.9 

139 157 3.9 — 

141 130 2.9 154 3.2 172 3.5 — 189—3.9 

142 —_— 220 4.2 315 5.6 203 3.9 

144 255 5.3 | 271 4.9 - — 

146 161 4.1 | 225 4.8 — — 

148 93 1.8 105 1.9 — a 

149 a7 $7 163 3.0 — 185 3.6 123 2.8 

150 10 0.2 41 0.8 — 

151 73 1.6 123 2.2 _ - 

152 55 1.2 88 1.6 

154 74 1.4 73 «1.3 

155 _— 110 2.6 147 2.9 - 

157 39 1.0 95 1.5 

158 168 2.8 — 

1) Belongs to asphyxia group. 17% 2.5 — 
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Child 2 2 | 
| 
| 
| 
| 
| 
| 


Child 
No. 


Birth 


2 


hours 


6 
hours 


8 
hours 


10 
hours 


160 
162 
168 
169 
170 
175 
176 
184 
186 
187 
192 


114 
119 


31 
60 1. 
190 3. 


78 
138 


153 
94 


1 
3 
94 2. 
2 
2 


0.9 
2.0 
3.5 
2.0 

9 


Infants 


259 
341 
209 
189 
134 
349 
262 

62 


CoN 


onwnre 


Infants born by abnormal deliveries. 


259 5 
189 3 
134 2 
262 5. 
62 1 
1 

9 


44 


116 


84 1.8 


168 3.0 


157 3.1 


1) Infants born by Caesarean section. 


100—1.8 


| | | 
| 
6 50 
| 6 | 180 — 124 2.5 - 
| — 114 
0 | 168 3.4 
3.5 — 113 2.4 
8 152 2.8 - 
1 | 164 3.9 — - 
— 170 2.8] 157 2.6 — 
— — 136 2.3 119 2.0 
suffering from asphyxia. 
| 48 177 4.2 6 
53 185 4.3 8 
67 147 3.1 9 
71 119 2.7 71 29 
| 74 116 2.4 102 2.1 
75 159 3.4 7 179 3.6 -— 
76 172 3.8 — 
112 45 1.0 3 _ 
119 72 1.6 116 9.3 — 
140 273 5.6 303 §.8 — 
161 21 0.5 47 §f.1 — — - 
177 127 2.6 167 #1 —_ 3.0 - 
48 177 4.2 6 
71 419 2.9 7] 141 2.9 _ -- 
74 116 2.4 102 2.4 
76 172 3.8 1 
a — 0 — 34 0.8 -- 
72 1.6 3 84 1.8 — — — 
79 


Child 


Birth 


6 


hours hours | hours 
| 


Premature Infants. 


Daily values. 


Child 
No. 


hours 


w 


“isi 


138 3.2 


62 
113 3 
49 
140 3. 
150 


1) Infants born by Caesarean Section. 


80 


2 | 
No. | eanee hours | | hour 
| 1)159 60 1.4 64 1.4 - a 
| 161 210.5} 47 44 | 
166 93 1.9 96 2.3 | 
| 185 86 2.0] 106 2.3 
49 169 4.3 | 254 5.6 | 
112 45 1.0 62 1.3 
134 187 4.0] 244 4.4 141 2.8 
164 129 2.7] 157 3.1 | 
| 165 47 0.9 58 1.1 
166 93 1.9 96 2.3 | 
171 99 2.8 | 128 3.3] 107 28 
172 115 2.6 | 143 3.4] 118 2.5 | 
173 143 2.5 111 2.2 | 
174 139 2.7 105 2.1 135 2.6 | 
177 127 2.6 | 167 3.1 161 3.0 
180 156 2.9] 148 2.7 130 2.4 
181 80 1.9] 153 2.9 " 131 2.5 | 
185 86 2.0 106 2.3 - | 
| 194 103 2.3] 160 4.0 | 
: 
1 2 2 5 | 
| | | day days days days days | da 
155 3.1] 164 3.7] 126 2.7 46 1.0] 54 1.2 
141 2.9 — 14162 3.4 64.1.4] 54 1.4 
1418 3.7] 1052.3) — 3] 57 4.1] 5414.0] 891 
142 2.8] 134 1.6] 103 2.1 » | 110 2.3] 45 1.0 
102 2.1] 47 1.4] 43 1.0 44 1.0 | 
75 179 3.6] 93 2.1] 1714 3.5 ) 
76 — MM (159 3.5 2 


TABLE 26. 


Differential Reticulocyte Count 
Venous Blood 


Child 
No. 


Age 


Group 


Group 


Group 


Birth I 
2 hours II 
I 
II 
I 
II 
I 
II 
I 
II 
II 
hours III 
I 
II 


3.980 
.980 
4.780 
.370 
5.980 
5.580 
-550 
5.230 
5.900 


aos 


oan 


a 


Grou 
180 5.390 | 2.9% 1% 11% | 36% | 52% 
5.470 | 2.7% 4% 1% | 35% | 50% 
| 181 4.220 1.9 7 22 37 34 
| 5.270 2.9 6 13 35 
184 5.460 2.9 5 19 24 
| 5.440 2.8 5 14 30 
| 185 4.280 2.0 2 19 30 
4.630 2.3 h 12 37 
| 186 4.490 24 7 7 37 
4.210 3.9 5 18 30 46 
187 6.060 2.8 3 10 37 50 
6.040 2.6 7 8 39 46 
246 2.4 5 18 33 44 
2.9 10 21 26 43 
III 2.0 6 20 28 46 
247 I 2.2 1 16 30 53 
II 2.4 6 10 29 55 
| III 1.7 8 26 60 
| 248 I 2.5 6 24 68 
| II 3.0 8 22 67 
| III 2.4 8 26 64 
| 249 I 4.910 1.9 10 31 53 
| II 5.770 3.1 9 20 64 
Ill 5.730 2.6 1 47 25 47 
| 250 I 4.980 3.0 18 21 53 
II 6.180 3.2 1 13 23 48 
} 251 | I 5.590 1.4 7 20 69 
| II 6.320 2.5 10 24 62 
III 5.960 2.2 11 18 67 
| 252 I 5.010 3.5 g 21 68 
II 5.750 3.6 | 17 21 
III 6.350 4.4 12 31 
25% I 6.400 2.8 13 24 
| II 6.270 | 2.3 12 34 
| 6.700 2.5 I 12 22 
| 254 I 6.250 1.3 | 17 21 
| II 6.910 1.9 | 12 18 
6 81 


Child Group | Group} Group 
II 


to Co 
wo 


oe 


5.260 


5.920 


3. 
1. 
2. 


TABLE 27. 
Haemoglobin. 


Haemometer I. 
Venous Blood Capillary Blood 


2 2 


Birth Birth : 
hours hours hours 


I\ 
255 I 5.090 3.7 5 14 20 61 | 
I] 5.850 3.7 9 13 22 5 
256 I 4.290 1.5 6 8 24 
II 5.020 8 19 28 
4.940 7 13 22 
257 I 5.270 5 12 18 
II 6.030 13 17 
III 5.920 10 18 21 ’ 
258 I 6.520 3 9 24 
II 6.260 7 16 22 
III 6.100 5 16 24 
259 I 5.090 5 16 28 
II 5.460 6 18 26 i 
260 I 5.080 5 15 18 ' 
II 5.760 5 12 19 
261 I 5.520 5 5 ¥, 
ll 6.010 7 13 2? | 
III 6.130 6 14 27 
262 I 7.010 2.9 8 14 27 | 
Il 6.940 13 14 25 
263 I 5.150 9 14 27 
Il 6.050 10 20 23 8 
293 II 3 7 17 
III = ? 5 17 | 
Child 
24 55 65 
22 53 65 9 
23 — . 66 68 5 
24 54 65 55 
25 62 65 8 
26 59 71 63 
27 74 72 68 74 70 69 | 
28 68 78 67 69 78 6 
82 


Child 
No. 


Birth 


» 


hours 


J 


hours 


Birth 


» 


hours 


hours 


wee Nw Ww 


69 


| a9 68 75 = 
30 — = 64 80 1 
31 66 77 53 62 75 52 
32 63 75 58 61 75 56 
33 65 72 43 64 74 45 
34 58 72 53 55 70 53 
35 43 63 40 42 65 41 
36 63 74 53 62 70 52 
| 37 66 74 72 65 75 70 
38 61 68 69 64 75 75 
39 65 71 76 85 — 
74 80 70 
| 42 59 70 74 62 4 82 
|} 43 59 77 80 72 86 82 
| 44 55 69 20 61 81 82 
45 67 79 78 73 81 79 
46 60 73 68 68 75 71 
47 — — — 63 68 as 
48 55 69 stent 60 72 — 
49 48 65 54 69 
| 50 50 65 60 57 68 62 
5A 57 72 80 61 7h 88 
52 65 67 69 68 74 74 
53 60 79 ‘ 64 82 is 
55 56 67 65 65 70 67 
56 56 70 62 60 65 
57 66 80 67 67 70 
58 74 $3 78 36 80 
| 59 58 76 60 59 63 
60 54 70 56 64 60 
64 63 80 75 65 76 
62 65 78 
63 67 78 67 74 72 
66 79 65 70 7h 
| 64 54 67 65 71 
49 69 64 70 
| 65 77 84 76 78 85 77 
= 76 84 76 
66 68 71 92 = 
| 68 91 = 
| 67 52 72 62 55 71 60 

83 


Child 2 ‘ 2 , 
No. Birth hours hours Birth hours hours 
54 72 62 56 71 61 
68 61 77 76 63 77 
61 78 77 62 75 
69 51 50 58 72 70 0 
49 52 59 71 70 
70 59 69 64 
60 68 65 — 
71 55 65 65 — 
53 65 64 — 
72 56 70 76 69 79 
57 68 78 70 79 
73 71 69 
- 71 70 
74 57 60 58 
56 61 59 
75 56 74 70 _ 
54 69 
76 5% 68 - 
68 
ry 63 — 
48 62 i 
Daily values. 
Child ‘ 1 2 3 5 6 
No. hours day days 


| 
| 
70 6% 61 67 60 53 | } 
60 66 60 53 | 
71 65 61 65 58 63 
61 57 64 
72 77 65 57 57 64 
66 58 67 65 | 69 
73 69 57 63 67 65 62 | 
58 62 67 66 62 | 
7% 58 47 51 52 49 
46 51 52 50 | 
75 70 48 64 60 
49 64 | 
76 49 57 57 | | 
49 57 55 | 
84 


Haemometey 


Venous Blood. 


Full-term Infants. 


Child 
No. 


4 6 


hours hours 


8 


hours 


10 


hours 


2 = 
| Bisth | hours | 
78 111 121 
79 99 138 — —- ~ - 
80 102 131 
$1 105 114 
$2 79 94 - 
83 99 168 — 
86 128 114 142 —- - - 
87 86 173 128 _- : 
88 79 99 — 
89 105 155 - - - 
90 65 29 
92 93 114 —_ 
94 91 111 - 
95 55 89 
96 99 135 - — 
97 118 128 
99 119 138 
100 -— _- 126 155 
| 102 129 133 
| 106 -- 136 136 — 146 
| 107 119 121 
| 108 — — 1381 199 - 
| 109 - —— 155 178 
114 — 126 110 — 
116 129 155 - 
118 118 128 136 -- 
119 118 119 123 
120 142 164 166 173 —_ | 
122 136 176 — - 168 . 
123 133 159 168 — 
125 108 108 
126 101 135 “ - 
129 173 176 — 
130 138 148 -- 
131 104 118 
133 107 126 - rer 
$5 


Birth 


2 
hours 


hours 


hours 


8 


hours 


140 
184 
150 
181 
161 
171 
150 


135 
135 


166 
187 


155 


| | a | 6 | 6 | 
139 
140 150 : 
141 142 
142 
143 -- 161 | 
144 128 | 
145 126 
147 129 129 
148 123 
149 118 
150 136 142 
151 126 150 
152 126 159 
153 171 178 | 
154 148 168 
155 - 126 135 
156 178 171 
157 107 135 
158 . _ 168 155 
159 105 113 
160 95 119 
161 91 91 . | 
168 136 136 
169 — 166 ib 
170 110 119 . 
175 123 148 131 | 
176 109 142 . 129 
184 136 146 142 | 
186 123 138 — 
187 152 173 
188 131 148 — 
190 - 166 159 
192 202 187 178 | 
193 131 146 
194 128 146 
196 135 133 
200 133 168 -~ 
201 131 246 — 
202 99 107 -- 
203 110 110 
205 . 123 124 
86 


Child 
No. 


Birth 


9 


hours 


hours 


6 
hours 


10 
hours 


142 
140 
166 
136 
133 
166 
123 
114 


Premature Infants. 


110 


8 
| | | | | hours | 
206 113 - — 
207 113 
209 131 — — 
233 — 114 — 12% 
235 = 124 --- - 
239 - 161 
240 114 
241 126 126 
23 132 135 
49 96 130 - 
85 98 134 
104 144 184 - - 
112 144 164 
127 164 159 
134 150 178 159 
163 121 136 
164 —_— 102 11% - 
165 152 144 
166 104 118 
167 126 157 - - . 
171 91 104 105 
172 126 146 124 
174 131 126 129 
177 126 124 148 — 148 
180 142 148 _ 128 — 
181 114 131 - — 128 
182 123 123 — — . . 
191 — 150 161 
| 204 173 152 
87 


TABLE 28. 


Mean Diameter of the Red Blood Cells. 


Venous Blood. All Infants. 
Child ; 2 4 6 8 10 
No. Birth hours hours hours hours hours 
| 
106 - 8.0 8.4 | 
111 -- 7.6 8.3 
120 8.0 8.0 8.1 8.6 | 
122 8.0 8.0 8.0 
123 7.6 7.9 8.4 
124% 8.1 5 
125 7.8 8.1 | 
129 7.9 8.1 | 
130 _ — 7.8 7.8 | 
131 7.5 7.6 
132 — 8.0 
133 7.0 7.3 
134 7.3 8.1 7.9 
135 7.6 1.9 
136 7-8 8.1 
137 7.6 8.2 
138 - 7.9 7.0 
139 — 7.8 
140 8.0 8.1 
14 7.3 7.6 $.1 } 
142 8.3 7.8 
143 7.9 | 7 
7.8 7.8 
145 7.4 7.8 
146 7.6 7.8 
47 ~ 7.9 
148 7.4 7.7 - 
149 7.3 _ - 
150 7.4 7.8 
151 7.8—7.73) 7.7 | 
152 | 8.0-7.91) | 7.7-7.8}) = 
153 7.5-7.51) | 7.7—7.73) 
154 | 7.4~7.62) 7.5 “ 
155 — 7.5 7.4 — | 
156 7.6 7.8 


1) 100 and 200 cells measured c = capillary blood. 
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Child 
No. 


Birth 


hours 


hours 


6 
hours 


8 
hours 


10 


hours 


157 
158 
159 
160 
162 
164 
166 
168 
169 
170 
171 

72 
175 
176 
177 
178 
179 
180 
181 
183 
184 
185 
186 
187 
188 
189 
191 
192 
199 
200 
201 
202 
203 
205 
206 
207 
208 
210 


214 


100 


97 21) 


.0—6.91) 


and 


200 


cells 


uf 


bo 


measured 


c= 


capillary blood. 


| 7.6 8.0 
— 7.6 8.0 

8.3 
| 7.1 

| : 
| 7.2 7.0 — son ‘ 

7.2 7.8 - - 7.6 —_ 
— 7.6 7.9 
7.5—7.6¢ | 7.9—7.% 
| — 7.7—7.4c | 7.3—7.2¢ 
8.1 8.1 7.8 
| 7.8 7.9 — 7.9 
7.4 
| 7.4—7.5¢| 7.8—7.7¢ 
8.2-—8.2¢ 8.1 x 
| _ 7.9 8.1—8.0c — 
| 8.0 8.4 
7.8 8.6 . 
7.5 8.0 — 
7.8 7.9 — — 

8.1 8.3 — 
| = 73 8.5 
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Child 2 ‘ 6 8 


No. 10urs hours hours hours 


Birth | I 


| to & & 


ww 


| 


x 


x 


Premature Infants. 


ow 


Minos) © 
| 


Ns @ 
MN 


c = capillary blood. 


90 


hours 
216 7.6 7.8 — 7.9 
218 — — 8.0 7.8 
219 — 7.9 7.5 — 
7.4 7.8 
— 7.8 - 
8.0 
7.2 - 7.5 
8.2 _ 8.1 
7.3 
22 
7.5 7.5 | 
.8C 
124 8.1 | 
134 7.3 = 7.9 
164 — 3.4 
171 73 7.0 — - 
172 7.3 7.4 
177 — — 7.6 — 
180 8.1 7.8 
181 7.8 7.9 
183 7.8 7.3 
185 7.3 
189 7.4 : 
191 — 8.1 _ 
236 7.7 3.5 | 
237 7.5 7.5 ws 


TABLE 29. 


Haematocrit 


Venous Blood 
All Infants. 


| Child ‘ 6 8 
| Birth 
No. hours hours hours 


2— 371 
64—64 — 64—69 


7—66 60-—60 


68—70 
65—65 


51—52 


50—50 


10 
hours 
| 78 45 64 
81 59 44 
| 67 79 
| 83 50 63 
| gf 40 56 
129 
} 130 
133 52—47 59—60 - 
| 134 [65-66-66 | 82—84 — 71-74 
135 70—65 62— 63 
136 58—52 59 
137 58—60 60—57 ae 
138 - 64 
141 58—60 65—63 63—65 : 
142 - 68—68 70 = 
143 — 71 = 67—-69 
144 58—60 72—7% 
145 57—59 68—67 . _ — 
147 — — — 53—58 53—58 
| 148 56—56 | 60—60 
| 149 55—57 62—62 = 
| 150 62—65 65—66 
454 59—58 | 69—68 
| 452 56—56 66—66 
153 72—72 15—74 = 
| 154 64— 68—70 
| 155 60—60 64—65 — 
| 156 om 75—74 15—78 - 
158 72—72 72—75 
159 55—56 
160 53—54 74—74 — 
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Child ; 2 ‘ 6 8 10 
No. Birth hours hours hours hours hours 
161 52 49—50 
162 54 64 — 

165 67 66 - - 

167 59 68 

168 59—61 60—60 - 56—55 

169 — 72—72 
170 54—54 56—57 

175 60—58 64—64 - 62—62 | 
176 54—53 66—66 62—62 
184 54—53 68—66 69—69 — 

186 54 60—60 — 

187 68—67 73—73 

188 61 70—70 — 

190 - 70—68 72—72 

192 78—78 — 74—76 74 
214 62—59 54—54 - 

215 76—74 71—73 70—71 

216 60—60 64—64 — 

217 62-——63 70—70 = — 

218 - 71—73 70—74 

219 65—67 59—61 

220 68—64 65—65 

221 62—62 66—68 - 

222 - 63—64 57—57 


50 


223 ~ = = 50 

224 54—55 64 = ms 60—60 

225 72—73 78 

226 61—62 72—70 — 

227 59—57 61 | 

228 56 55—55 - | 

229 54—54 68—66 

230 59—59 61—61 

231 53—54 58—58 

232 63—65 67 _ 

233 — 55—55 - 56—58 | 

234 ane 78—80 78 | 

235 73—72 72 — 
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Resistance of the ved blood cells against hypotonic 


Infants boru by abnormal deliveries. 


Child 2 
No. Birth hours 
81 59 44 
1)82 67 79 
1)131 54 55 
159 50 56 
161 52 50 
1)221 62 67 
1)228 56 55 
1) 232 64 67 


TABLE 30. 


sodium chloride solution. 


Venous Blood. 


Total Haemolysis. 


Child 1. NaCl 

4. Er. 2. Er. 
280 5.20 0.40 4.60 
281 5.52 0.40 5.22 
282 5.45 0.40 5.02 
283 5.87 0.34 5.72 
284 5.53 0.36 5.48 
285 6.10 0.28 5.64 
286 6.18 0.28 5.98 
287 6.01 0.26 5.49 
288 5.20 0.26 5.20 
289 5.78 0.28 5.45 
290 6.34 0.20 5.80 
291 6.48 0.20 6.00 
292 4.96 0.22 4.71 


1) Caesarean sections. 


NaCl | 
| 
0.36 
0.38 
0.40 | 
0.36 
0.36 
0.26 
0.26 
0.28 | 
0.2% 
0.26 } 
0.24 
0.22 | 
0.22 | 
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Venous Blood 


TABLE 31. 
White Blood Cells. 


Capillary Blocd 


Birth 


hours 


hours 


Birth 


hours 


ow 


oo ww 


a 


oot 


"9 


17,100 
11,900 
12,700 
14,600 
11,900 
13,500 
10,300 

9,600 

9,100 
12,500 
13,900 
20,600 

9,300 
14,300 
14,800 
15,600 
15,600 
10,300 
10,200 
14,100 
14,000 
16,200 
12,700 
13,100 
13,200 
13,700 
14,000 
14,300 
10,700 
10,600 
13,200 
13,600 
13,100 


21,800 
16,600 
16,100 
18,900 
15,300 
13,800 
14,800 
15,000 
15,100 
12,100 
13,000 
20,900 
14,200 
18,700 
18,600 
18,000 
18,100 
10,400 
10,400 
15,600 
15,500 
15,000 
12,400 
12,200 
16,600 
16,400 
20,700 
20,300 
11,600 
11,500 

8,900 

8,800 
15,300 
15,100 

9,500 


10,900 
11,200 
10,200 
13,600 
13,200 
21,700 
10,500 
15,400 
14,600 
11,800 
11,900 
15,100 
15,500 
13,900 
12,600 
12,800 
13,000 
12,900 
12,100 
12,400 
12,600 
12,700 
11,400 
11,400 
11,600 
11,200 
13,200 


17,500 
13,200 
13,500 
16,500 
13,700 
14,300 
11,700 
10,900 

9,300 
12,800 
14,500 
21,300 

9,600 
15,500 
15,500 
15,700 
16,200 
16,400 
10,300 
10,500 
13,400 
13,600 
17,100 
16,500 
11,900 
12,300 


29,300 
17,600 
17,800 
19,200 
16,600 
13,700 
15,200 
15,200 
16,100 
12,000 
13,700 
24,000 
15,100 
17,100 
20,000 
19,900 
18,400 
18,500 
10,200 
10,400 
15,100 
14,900 


14,600 


14,100 
13,900 


Child a , 
J 
No. | hours 
48 | 
49 
50 19,500 21,30 
a1 25,700 28,90 | 
[ 15,100 16.500 
3 
11,500 
11,30 
10,800 
98 14,400 
59 13,600 
60 29 300 
61 10,700 
62 15 | 
63 15,700 
14,900 
64 10,400 
65 12 0 4 
12,300 
67 14,700 I 
14,901 
68 | 
69 14,400 1 
1 
| 
| 
71 
= 
12,600 
73 
74 
75 | 
9h 


Child 
No. 


Birth 


2 
hours 


Birth 


8 
hours 


13,500 
15,200 
11,200 
11,100 
11,600 
11,000 
10,200 
12,600 
11,100 
8,900 
10,600 
11,300 
11,900 
9,800 
10,200 
9,000 
6,400 
11,400 
13,100 
7,000 
15,300 
13,000 
8,500 
11,700 
8,400 
9,000 
8,900 
7,900 
8,000 


17,600 
19,200 
12,600 
12,100 
11,100 
13,100 
11,800 
8,800 
8,700 
10,500 
12,200 
9,600 
12,200 
8,500 
8,400 
9,400 
14,300 
4,000 
12,600 
13,000 
14,400 
7,900 
13,400 
9,000 
9,500 
9,500 
10,500 
9,000 


10,300 
9,600 


9,500 


13,200 
13,300 
8,900 


9,300 


| 4 6 | 
| | hours | | hours | | 
79 

82 — — — ~ 

— 

86 — 

88 
| 90 
| 98 

99 

100 
| 102 : 
104 
| 106 

107 
| 118 

119 

120 
| 429 
| 134 
| 195 = 
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Daily values. 


Venous blood. 
Child 4 1 2 3 A 5 
No. hours day days days days days 
70 13,000 11,400 7,200 12,300 ~ 
11,700 7,600 — 
71 12,300 12,500 10,100 8,100 7,900 
— 12,500 10,000 - 8,100 7,700 
72 12,700 14,000 — 11,800 8,000 7,500 
— — 11,900 8,400 8,000 
73 11,400 10,200 9,200 8,000 8,100 9,200 
—_ 10,000 9,000 7,600 8,100 8,900 
74 11,800 9,200 8,000 8,500 8,000 
— 8,200 8,100 8,300 8,000 
735 13,200 9,100 8,900 8,700 
9,300 9,200 
76 10,500 10,800 9,600 
10,100 10,700 9,500 
86 10,300 11,900 10,800 — 
87 9,600 9,300 9,300 9,200 — 
88 — 11,300 10,400 9,800 


TABLE 
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TABLE 33. 


Plasma Nitrogen 
Venous Blood. 


(mg %) 


Child 
No. 


Birth 


8 
hours 


10 


hours 


588 
590 
800 
1100 
1025—1025 
1130-1134 
1072 
1215 


1167-1173 


1109 
1033 


1019 
1064-1080 
958 
1176 
1187-1187 
1064 
1086 
1092 
1148 
1234 
1092 
1234 
1069 
1044—1047 
1067 
1167 
1064 
1075 


1114—1162 


1056 


988—988 


1022—1000 


2 6 = 
hours hours hours % 
87 739 1070 
92 1061 1142 . . 
93 588 862 _ 
94 952 1032 - one —_ 
95 942 1092 - — 
96 574 1120 - 
98 624 -_ 
99 532 — | 
100 880 881 — 
102 1193 — 
130 — 1226 — 1027 | 
131 
133 
136 
140 
143 924 
145 
148 1232 
215 — 1244 
216 705 
220 1148 1198 
221 1120 
222 = — - 1055 
223 
224 1044 
227 = 
231 1064 ; 
232 952 
100 


TABLE 34. 


Plasma Protein 


(%). 


Birth 


hours 


, 


hours 


6 
hours 


8 


hours 


10 


hours 


5.9 


TABLE 35. 
Weight of the Infants. 


Birth 


2 hours 


4 hours 


3,090 


3,660 
3,080 
3,200 
3,560 
3,200 

,300 
3,350 
2,790 


2,550 


3,060 
2,970 
3,450 
3,890 
3,320 
3.450 
3,330 
3,630 
3,040 
3,160 
3,540 
3,190 


4,270 


0 
0 
4,210 
3,180 
3,760 


, 260 
3,330 
2,780 
2,540 

,060 

,210 
3,190 
3,760 


| Child 2 = 
| 
| 151 6.9 7.6 - 
| 157 7.0 6.5 - - 
| 159 7.6 8.1 : 
161 5.6 5.4 =e 
164 6.1 5.0 
171 5.0 6.5 6.7 — — 
173 8.0 9.1 - - 
| 174 5.9 5.9 
| 180 7.4 8.5 
| 181 7.8 7.4 - 
| 237 5.9 5.9 = — 
Child | | | 
No. 
1 3,040 
2 2,950 | 2,970 
3 3,450 3,450 
3,900 3,910 
3 3,310 3,320 
6 3.450 3,440 
3 3,350 3,440 
8 3,620 
9 3,030 
10 3,160 
11 3,530 
12 3,180 
13 
14 3,330 
15 2,780 
16 
17 4,070 
18 4,220 
19 3,200 
20 3,770 | 
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Introduction 


‘he classification of idiosyncrasy to cow’s milk as a clinical 
syndrome distinct from other digestive disturbances dates from 
reports published by SCHLOSSMANN and Moro (1903—05). Since 
then a number of subsequent publications have confirmed the 
existence of this disease. Its allergic etiology may be considered 
as established in 1910 following investigations by HUTINEL, 
WERNSTEDT and others. 

There has been occasional mention of the syndrome in the 
Scandinavian publications of the last 40 years. These remarks 
have been so scanty, however, that its occurrence — at any rate 
in severe clinical form — may still be regarded as comparatively 


rare. 
When Poyvit HERTz demonstrated his patient, in 1914, only 
a few cases had been reported, and — with the exception of 


Wernstedt’s 1 case — these all came from clinics in Germany. 
After that there was no mention of the syndrome in Ugeskrift 
for Laeger, the Danish journal, until 1947. When RoTHE-MEYER 
reported 2 cases of his own at a meeting of the Danish Paedi- 
atric Association in 1943, OLUF ANDERSEN pointed out that it 
was strange for 5 cases of such an uncommon disease to occur 
in Copenhagen in the space of only a few months. Nevertheless, 
it was a similar example of the law of coincidence which gave 
rise to this investigation. Of the 7 cases requiring hospital treat- 
ment which occurred in Stockholm throughout 1946, 3 were 
admitted to Norrtull Hospital in the course of 2—3 months. 
These 7 cases represent 30 per cent of all cases (23) admitted to 
the children’s hospitals of Stockholm between 1919 and 1947. 

WERNSTEDT (1910) was the first to describe a case of idio- 
synerasy to cow’s milk in Sweden. In 1918 ANNA HELMER and 
I. JUNDELL demonstrated another case for the Paediatric Section 
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of the Swedish Medical Association. Seven years later C. GyLipy- 
SWARD reported 3 cases from the Sachs’ Children’s Hospital, 


Stockholm. 


In order to throw light on the occurrence of established ¢ ses 
of idiosyncrasy to cow’s milk over an extensive period, we hiaye 


gone over the journals of the 4 children’s hospitals in St: 

holm!, with the following results: 

Sachs’ Children’s Hospital: 1914—46, 5 cases in all (1923: 3 « 
1931: 1 case; 1946: 1 case) 

Samariten Children’s Hospital: 1934—46, 4 cases in all (1 
2 cases; 1946: 2 cases) 

Crown Princess Lovisa Hospital: 1915—47, 5 cases in all (1934, 
1941, 1944, 1946, 1947) 

Norrtull Hospital: 1919—47, 9 cases in all. 


The distribution of cases at the last-named hospital is sony 
what more even: one case each in 1920, 1924, 1929, 1934, then 
1 in 1943, 1 in 1945 and 3 in 1946. The last 4 cases were under 
treatment within a 9-month period — the same number as 
reported by GERT VON Sypow for a 15-year period at the Gothe: 
burg Children’s Hospital. 

With such small total numbers as those shown here, it does 
not lie outside the bounds of statistical probability for examples 
of such an uncommon disease to appear grouped. Altogether 
we have a total of 23 cases in which the clinical picture and reac- 
tions are typical of cow’s milk idiosynerasy. For the period 1920— 
46, the frequency in relation to the total number of infants born 
alive in Stockholm (23 cases out of 199 729 births) is 1: 8684 
(with figures from Samariten lacking up to 1934). If we take the 
figures from 1934 and the figures for the last 10 years only, the 
ratios are 16: 121 292 and 14: 104 585 respectively, constituting 


in either case approximately 1 per 7 500 infants. Taking the 

1 The author wishes to express his gratitude to the head physicians of tli 
Crown Princess Lovisa Hospital and the Samariten and the Sachs’ Children’s 
Hospitals: Professors Lichtenstein and Malmberg and Docent Magnussor 
for the readiness with which they placed records of their cases of cow’s milk 


idiosyncrasy at his disposal. 
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numbers of cases of all kinds admitted to Norrtull and the Crown 
Princess Lovisa Children’s Hospitals (as well as Samariten), 
we have in each instance approx. 1 case per 3 000 patients (Norr- 
tulil: 1919—46, 9 cases per 26 300 admissions; Crown Princess 
Lovisa, 1934—47, 5 cases out of rather more than 15 200; Sama- 
riten: 4 cases out of 13 400). 

\nother point, however, is that the number of admissions 
can hardly be employed as a basis of measurement of the actual 
frequency of this form of allergy. It gives an indication only 
of the frequency of occurrence of forms so pronounced clinically 
that the symptoms become threateningly dramatic. Actually 
all degrees will be found in the clinic, from unobserved or slight 
and misinterpreted distress after meals — moderate dyspeptic 
symptoms (slight oppression or distension, constipation or rather 
loose motions) — to cases in which even minimum quantities 
of cow’s milk bring on a condition of shock. The infant may 
collapse, losing consciousness, and in exceptional cases death 
takes place during the attack. The numerous other allergic 
manifestations which may accompany the gastro-intestinal reac- 
tions have often been described and vary from case to case. 
Some infants contract urticaria, others only asthma ete. The 
extreme cases practically always come in to the hospitals, whereas 
the greater part of the milk allergy cases of moderate severity 
would seem seldom to get farther than the consulting room of 
the private practitioner. The main interest is concentrated on 
those few cases accompanied by shock and collapse, in which 
there is consequently direct danger of death each time the child 
is again exposed to the allergen. The essential problem is to 
recognize the aetiology of this alarming condition, so that risk 
of fresh attack may be removed by »desensitivization» or by 
exclusion milk from the diet. 

There is a slight predominance of males over females (13: 10) 


! Professor Nils Malmberg has been good enough to give particulars of 
3 of his 4 cases in private practice in the last decade. The presence of so many 
cases of this anomaly in one private practice, not treated in hospital, supports 
the estimate of frequency presented above. 1 of Prof. Malmberg’s cases 
(No. XXIV) is included in the table. 
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in the series of this investigation, but in view of the small 
of material the difference is of no great significance. Mor 
owing to the variation in examinations and therapy, wit 
material covering such a long period and derived from dif 
hospitals, I am not justified in drawing any definite conc! 
on these points. Nevertheless, it would be extremely de 
for a series of cases of this affection, after unified and th: 
tests, to be made the subjects of the simple desensitiv’ 
procedure which, rightly or wrongly, we consider resp: 
for the cure of the 3 last cases at Norrtull (Nos. VII 
IX). Nevertheless, in view of the later prognosis of the 
in allergic respect, the material does appear to allow of « 
conclusions, or at least provide a distinct pointer. 


Cutaneous Tests 


The anamnesis is practically always so typical that th: 
nosis seems obvious, though as an adjuvant an attempt at 
sure may be made, possibly accompanied by determinat 
the leucopenic index, sensitivity determined by cutan 


intracutaneous tests or by passive transfer test ad modum 
nitz-Kiistner (or as modified by Walzer). 

The question of the reliability of cutaneous tests in 
cally manifested allergic conditions has also been discus 
this connection, and the general experience seems to be that 
the outcome of a cutaneous test as isolated information is o/ but 
small value in judging a case, despite the unquestionably specific 
nature of the test itself. Particularly in food allergies as a whole, 
not least when in the form discussed in this paper (HILL, It Av- 
DOLPH, URBACH & GOTTLIEB) cutaneous tests are not perfectly 
reliable; they turn out negative despite definite clinical hyper- 
sensitivity. The conditions under which agreement between test 
result and clinical findings may be anticipated and those under 
which the tests are likely to »fail», are, on the other hand, but 
little spoken of, though Scuick & PESHKIN, after stating that 
the allergic reaction need not necessarily follow immediately 
but may set in after 2 to 24 hours, write in Brenneman’s that 


a 

a 
is 
if 
n 
3 a 
n 
ll 

b 

Tl 

lo 
oO! pe 
Sl 

H 

Ca 

th 

a 

cde 

pe 

tir 

Tl 

sp 

is 

as 

th: 

res 

ha 


9 
the sooner allergic symptoms follow the ingestion of food the 
greater the likelihood of obtaining a positive cutaneous reaction, 
ie allergic symptoms occurring some hours later are usually 
eciated with negative cutaneous reactions». No explanation 
iven of the delayed occurrence of the clinical reaction or of 
elation to the skin test’s increased unreliability. 
nm the other hand, it is possible to demonstrate by the skin 
; that a positive reaction to cow’s milk is present in a far greater 
ber of infants than the few in whom a clinically manifest 
entary (gastro-intestinal) allergy is obtained. Positive 
neous tests are particularly frequent in eczema infants. 
Hii. obtained positive reactions to the »scratch test» with milk 
in {7 per cent of 153 infants suffering from eczema of all types, 
both allergic and non-allergic. On 64 of those reacting negatively 
the test was repeated intracutaneously and 56 per cent then 
reacted positively. Since normal infants do not react positively 
— even after having drunk milk daily for a considerable period 
— Hill considers that these results furnish evidence of the aetio- 
logical réle of milk in infantile eczema, and he finds further sup- 
port for his opinion in the observation that as a rule eczema in 
such children disappears when they are put on a milkless diet. 
He characterizes milk as »by far the most important allergen in 
early life», not least where eczema is concerned, and he advances 
the opinion that eczema is the reaction of the organism against 
a prolonged continuous exposure to the milk allergen in small 
doses, whereas a sudden exposure to milk in large doses after a 
period entirely without it might bring out the acute general reac- 
tions which we designate as the typical cow’s milk idiosyncrasy. 
The simultaneous occurrence of eczema and cow’s milk idiosyn- 
crasy is more difficult to explain on the basis of this hypothesis. 
Cutaneous and intracutaneous tests demonstrate only the 
specific sensitivity of the skin, whereas the object of testing 
is as a rule to demonstrate the hypersensitivity of the organism 
asa whole. Herein lies the real limitation of all tests. They assume 
that the organism is allergized throughout, or in any case as 
regards the part taken as the object of the test. This may well 
happen, and then there is full agreement between the clinical and 
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the test findings. But in numerous cases it would seem as thou 
only some of the body’s tissues or organ systems were ap) 
ciably sensitivized, and then if the tests do not encounter « 
of these »shock organs» or »shock tissues», no positive reaction 
is obtained. It is therefore the rule that as far as possibl 
test should be made on that part of the organism where the ¢ 
cal reaction to the allergen develops. The same condit 
apply to mucous membrane tests as to cutaneous examinat 
Prausnitz-Kiistner’s reaction and Urbach-K6nigstein’s ex) 
ment establish only the presence of specific antibodies in 
circulating plasma or the intercellular fluid, respectively, 
by themselves nothing else. 


Different Clinical Types of Cow’s Milk Idiosyncrisy 


In many cases the first symptoms of cow’s milk intole: 
arise in conjunction with the first known exposure to this fv 
but in other cases not until the second or an even later expo 
Thus it is not unusual for an infant who has tolerated mil! 

a period and then not been exposed to it for some time to rea 
violently the first time it again encounters the allergen. The 
distinction formerly made between »idiosyncrasy» and »ana- 
phylaxis» seems no longer to be maintained; it is now pre 
sumed that the mechanism is the same in principle. 

Nevertheless, VON Sypow, who began on this basis to classify 
4 cases of his own and 12 others from the literature, arrives at 
the conclusion that a distinction may be made between 2 
clinical types. In the one there is an obvious constitutional basis 
for hypersensitivity, in that the infant reacts to cow’s milk with 
symptoms of the skin or the respiratory tract also and is not so 
susceptible to desensitization therapy. The other type, how- 
ever, is less markedly constitutional in origin; the infant displays 
symptoms of the digestive organs only and fairly quickly acquires 
tolerance of cow’s milk. Here it is a question of cases which de- 
velop allergy only some time after the primary exposure. 

The cases described in this paper will be classified on quite 
another basis, though it will be demonstrated that we still come 
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to the conclusion that there do exist 2 such distinct clinical 


types as von Sydow claims. The mere fact that in certain cases 


only the digestive canal and in others still other systems of 
orgyns are concerned in the allergic attacks will not constitute 
the basis of our classification. This circumstance might well 
signify merely a difference in degree of reaction ability and thus 
be a purely descriptive classification, without grounds in any 
profound difference between the types presented. Nevertheless, 
as regards prognostic it might have importance in itself, since 
conditions might be such that the more of the organism’s tissues 
that were affected by the sensitivity — or the greater number 
of regions which could be designated »shock tissues» or »shock 
organs», in Urbach’s terminology — the more dangerous exposure 
to the allergen would be to the continued existence of this 
organism. — No cases of melena allerg. infant (RUBIN) are 
included. 
Case Reports 

We now give brief case reports and comments on the 23 cases. 

Case I. Norrtull Hospital (NH) 39/1920. Female infant without 
any known allergic predisposition. Weaning tried in third week. After 
2 meals of cow’s milk the child reacted with violent vomiting fits, with 
a 2 hour free interval. A third attempt was made at the age of 41/, 
months. 2 hours’ latency, then vomiting lasting for 2 hours; normal 
temperature after 3 days. Diarrhoea for 4 days, with defaecation every 
second hour during the first days. At the age of 8 months the child 
was subjected to a new trial. She reluctantly accepted 5—6 teaspoon- 
fuls of diluted milk, vomited after 2 hours, had 3—4 loose stools. — 
When, after 2 months, she was again given 20 ce diluted milk, she wailed 
the entire night and had 3 loose stools, but no vomiting. On the two lat- 
ter occasions afebrile. —- Admitted to the hospital at the age of 10 
months, stayed for a month. No special desensitization performed. The 
child was placed on a milk-free diet until, after the lapse of 24 days, 
a daily addition of 35 grammes of cow’s milk was well sustained. 

Comments: Attacks at ages of 3 weeks, 4!/,, 8 and 10 months re- 
spectively. Latency 2, 2, 2 and ? hours. No known inherited predispo- 
sition. By the age of 11 months spontaneous tolerance had developed. 
Irrespective of milk, digestion remained troublesome up to the age of 
7 years. Every second week the patient developed a temperature and 
had vomiting and diarrhoea of two days’ duration. At 7 years a non- 
tuberculous pleurisy. 


12 
CasE II. NH 668/1924. Male infant, the fifth child in the fa 
Father afflicted with severe asthma. Infant breast-fed for 3 
then bottle-fed. Unsuitably nursed. Early tendency to catarrhal 
tions. Admitted 14/7 in bad general condition following 24 ho 
high fever. Given mother’s milk only. Now and then a small ad 
of cow’s milk tried. Vomited each time. — 12/8: 21/, hours afte: 
fed with 200 ce milk-mixture the child reacted with a violent fit of \ 
ing, cyanosis and seediness. Improvement after 2 hours. 21/8 
repeated. 4/9: violent fits of vomiting 21/, and 4 hours after . 
(as a salt of sodium) 1 gramme. — 5/9: after whey no vomiting, b 
and 23/9 several violent fits of vomiting after 4 and 8 grammes 1 
tively of casein. — 30/9—5/10 a daily 200 ce of 2/3-milk tolerat 
11/10: after 6+6 grammes of casein vomited altogether 190 gra 
— 13/10 the same exactly repeated. 
Comments: Attacks at ages of 3 1/,, 4, 41/,, 5, 54/, and over 61 
with latencies of —, 21/,, 21/,—4, —, —, hours. In this i: 
the casein was found to be the allergen. The child’s later allergic | 


unknown. 


CasE III. NH 301/1929. Female infant. At 6 weeks had h 
meal of cow’s milk, viz. 150 ee of 1/,-milk, reacting with bad colo 
of vomiting, diarrhea and loss of weight. When 2 weeks later t 
posure was repeated, the same reaction occurred. The child w: 
immediately admitted. From the second day of her stay at the 
tal she tolerated 1/,-milk!, beginning with 150 x1. In 12 days no t 
with 180 x3. 

Comments: Attacks occurred following exposure at ages of 6 
weeks. Data regarding latency and heredity lacking. Without a: 
cial measures she became tolerant soon after admission to the 
tal. In later life no other allergies have appeared. (This case not inc! 
in the table.) 


CasE IV. NH 610/1934. Male infant. Breast-fed, without an) 
allergic predisposition. As early as his first week tolerated 10 ce of cow's 
milk as an addition to each meal. Was then given no cow’s milk until 
the age of 4 months, when, at the 6 p.m. meal, 50 ce of !/,-milk was 
added. After 4 hours the child became motionless, greenish-pale, had 
a violent fit of vomiting and looked lifeless for a whole hour. Then had an 
uneasy night, now and then wailing a little. In the morning a tempera 


oat 


1 »1/,-milk» consists of equal parts of cow’s milk and a decoction 
meal sweetened with 5 % sugar and approximately !/, % sugar. Thi 
centration of the oatmeal decoction is approximately 1 %: 1 dessert 


(= 5 g) of cereal to 1/, litre of water. »?/,-milk» = 11/, dessert spo 


cereal for decoction, which is mixed with 66 % milk. 
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ture of 38.5° C. Had 3 malodorous diarrhoea stools. — At the age of 
5 months the same shock condition recurred 3 1/,—4 hours after the in- 
fant iad been given 2 tablespoons of cow’s milk, though he was not quite 
so much affected as before. Admitted to the hospital a month later; 
stayed 2/10—12/10. Two hours after being given 15 cc of cow’s milk 
the child reacted with paleness, repeated fits of vomiting, loose defaeca- 
tion. Sick for 1/, hour. Two days later, 21/; hours after 5 grammes of 
cow = milk, a slight fit of vomiting but general condition unaffected. 
Duri:g the following week a daily dose of cow’s milk was administered 
and progressively increased from 10 to 100 ce without any particular 
discomfort or obvious effect on the leucopenic index. 

‘‘omments: First tolerated milk for a period. Then 4 attacks at ages 
of 4. 5, 6 and 6 months with latencies of 4, 31/,—4, 2 and 21/, hours 
respectively. During the following weeks the infant grew accustomed 
to progressively increased quantities of milk. No reaction. Later in 
childhood he has always tolerated milk and never displayed any other 
allergic reaction. Strangely enough, this child reacted to 30—50 ce of 
milk with far longer latencies than when exposed to milk in small quan- 
tities. viz. 5—15 ce per dose. Probably no reasonable explanation of 
this circumstance can be advanced until the actual cause of latency 
periods has been generally explained. A tempting hypothesis would 
be that the milk primarily provokes a spasm in the pylorus which in 
some children passes off in a few minutes, in others only after a lapse of 
2to 3 or 4 hours. After that the way to resorption would be cleared and 
the shock mechanism become active. But such a tentative explanation, 
naturally entirely hypothetical, does not provide any answer to the 


question of why the cutaneous reactions become negative when there 


is a long period of latency. 


CasE V. NH 1055/1943. Female infant with slight allergic heredity. 
At the age of 1 week had a brief period of diarrhoea. Then an addi- 
tion of 5 ce ordinary cow’s milk to each meal did not trouble her. The 
next exposure occurred when at the age of 5 months she had her first 
meal of 1/,-milk-soup and immediately developed a fit of vomiting. 
Is said not to tolerate butter either. Poor increase in weight in the 
month preceding her admission when on diet of tea, fruit-juice soup, 
pap and only 500 grammes of mother’s milk. For this reason, 1 teaspoon- 
ful of unboiled cow’s milk was tried a week or so before admission. 
This was followed 2 hours later by fits of vomiting. On another 
previous occasion the child was unconscious for 1—2 hours after 
having consumed 10 ce cow’s milk. Admitted at the age of 61/, months 
for 8 days, 18/8—26/8. Rhagades at right ear, otherwise w.c. Per- 
cutaneous test not definitely positive, either with cow’s milk or egg- 


albumen. On 24/8, a small dose of cow’s milk (1—2—3—4 and, finally, 
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5 drops) administered every second hour without any reaction. Aj{ 
wards the girl was easier to feed than before. 25/8: Intracutaneous 
with the same substances without any definite positive reaction 
erythema from cow’s milk was, however, twice the size of that o! 
control but soon faded away at the same rate as the control. S 
quently 50 grammes of unboiled cow’s milk was administered wit 
any vomiting or other allergic reaction. Differential count dis 
only 1 per cent eosinophils (26/8). The anamnesis revealed a dei 
idiosynecrasy to cow’s milk, but tests per os or cutaneously fail 
produce any objective signs of hypersensitiveness. 

Comments: Attacks at ages of 5, about 5!/, and 6 months, with | 
cies of —, 2 and 2 hours respectively. Scratch test faintly positiy 
just before the intracutaneous test, which proved negative, a 
quantity of milk was administered as in a »desensitization experi 
on a small scale, and the tolerance to milk in progressively ¢ 
quantities improved rapidly. Nevertheless, during the following 3 m 
mother’s milk alone was given. At 9 months the girl was weaned 
for about a week showed intolerance to cow’s milk. During thi 
part of her first year she had a mild eczema which by the end 
year was but slightly in evidence. In later childhood no asthma o1 


allergic manifestations. 


Case VI. NH 678/1945. Male infant, breast-fed, with som 
gic predisposition. On several occasions before admission react: 
cow’s milk. At the age of 2!/, months had a meal of 1/,-milk, 150 ¢ 
mes. 2 hours later turned pale, grew weak, vomited, had dia 
and did not fully recover for 24 hours. 2 weeks later the same re 
to 2 teaspoonfuls of boiled cow’s milk. The same latency. On 
occasions the same results obtained after a few spoonfuls of boiled co 
milk and also after citric-acid milk. At the age of 5 months adm 
for 3—4 weeks. Cutaneous tests then proved negative, both befor 
after the desensitization trial, which was performed with iner 
quantities of cow’s milk and a gradually shortened boiling time. 

Comments: Attacks at 21/,, 3, about 5 and 51/, months, always 
a latency of 2 hours. After administration of boiled milk according 
schedule the child acquired tolerance. However, both before and 
desensitization the cutaneous tests remained negative. Unfortunately) 
the Prausnitz-Kiistner reaction was not applied. At 1 year the child 
was hypersensitive to ordinary fruit and some time later to eggs. At 
11/, years had an extensive food rash, the actual cause being unknown. 
Neither eczema nor asthma have occurred. During the past 2 years 
milk has been well tolerated. 


CasE VII. NH 278/1946. A boy, 4 months old, only child. The 
father had had asthma. During his first week at the Maternity Hospital 
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the child was slightly asphyctic, maintaining his body temperature 
only with difficulty. He was breast-fed without addition of other food 
unti! the age of a month. Then the mother thought she had too little 
milk and as an experiment a small addition of cow’s milk was given 
for 3 days. This immediately resulted in vomiting and diarrhoea 
everv time the addition was given. Then for some days the child had 
mother’s milk only and no vomiting or diarrhea occurred. The mother 
again tried an addition of cow’s milk. The same reaction, vomiting and 
diarrhoea, as before. Once more the child was fed with mother’s milk 
only. This went on until he was 4 months old, i.e. shortly before his 
admission. He had then had eczema on his cheeks for a month. The 
result of administration of milk was violent fits of vomiting, erythema 
over the entire body and a general condition verging on collapse. At 
the time of arrival he was in a state of shock, pale, with urticarial hives 
on the body and eczema on the legs. Cutaneous test with cow’s milk 
proved negative. Intradermal test of 10 per cent solution of cow’s 
milk gave a positive result and, in addition, a severe general reaction 
with an extensive urticarial erythema, necessitating adrenalin injection 
and administration of stimulants. Passive administration according to 
Prausnitz-Kiistner (in Walzer’s modification) gave positive result. 
Peroral administration of 60 grammes of cow’s milk produced a violent 
general reaction and erythema, the number of white corpuscles falling 
by 20 per cent (polynuclears 33 per cent). With a diet free from cow’s 
milk the eezema disappeared. After about a week strongly diluted and 
well boiled milk was administered, to begin with in exceedingly small 
amounts, then in larger doses less diluted and less boiled. When he was 
discharged after 3 weeks the skin of the patient looked normal and he 
tolerated addition of the necessary quantity of diluted cow’s milk. 
Prausnitz-Kiistner’s reaction was now negative. At a new determina- 
tion of the leucopenic index no definite reduction in the number of 
leucocytes was demonstrable. Nor did the 60 ce of cow’s milk admini- 
stered provoke any general reaction. Since then he has tolerated cow’s 
milk even during periods of illness. 2 months after his discharge he fell 
ill with otitis and was admitted to the hospital for a few days. 


Comments: Attacks at the age of 4 and 5 weeks and 4 months. On 
the first occasion he reacted »immediately», then after 1 hour and when 
the cutaneous tests were made after 11/, or 2 hours. Up to the age of 
13 months he reacted to milk with pains in the stomach. For a transi- 
tory period he could not tolerate eggs or tomatoes. Subsequently he 
has reacted to eggs, orange juice, lemons, grapes, chocolates, nuts and 


shellfish with abdominal pain. 


Case VIII. NH 482/1946. This case concerns a boy 6 months old. 
His father had eczema as a child and was later troubled with asthma up 
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to his fifteenth year. The boy had been exclusively breast-fed. \\} 
month old he had eczema on the face. When at 5 months cow’s 
was tried he at once had fits of vomiting and diarrhoea. 3 
later the experiment was repeated with identical results, viz. voi 
after a few minutes and a strongly affected general condition. 
45 minutes he was free from symptoms. He was then admitted 
Clinic. Extensive, strongly itching, partly weeping, eczematous ch) 
principally in the face. Eosinophilia 30 per cent. Cutaneous test ma 
positive to egg-albumen; less pronounced though definitely p 
reaction to cow’s milk. Intracutaneous test of 10 per cent u 
cow’s milk produced an extremely powerful reaction, less pron: 
to milk boiled for 12 minutes. Prausnitz-Kiistner’s reaction p 
to egg as well as to cow’s milk. The boy was subjected to o: 
local treatment for the eczema and a diet excluding cow’s mil 
eczema rapidly improved. Then desensitization according to t 
viously defined schedule (comprising 11 days) was tried witho 
signs of general or cutaneous reaction. Discharged after 3 wee! 
normal skin. He then tolerated only a small amount of !/,-n 
gradually increasing quantities at home up to 150 grammes wi 
scribed. 


Comments: The attacks occurred at 5 and less than 6 weeks 
both times only a few minutes after exposure. For a year al 
discharge from the hospital he always tolerated milk well. Ilo 
the eczema periodically reappeared, particularly after the lb 
eaten food of the kind found by experience usually to provoke st 
lus in him, viz. eggs, chocolates, oranges, bananas, spinach, fis 
to some extent meat, according to the mother’s statement. Wl« 
fering from colds he has also shown mild symptoms of asthma 
times since his return home. 


Case IX. NH 410/1946. This last case concerns a boy 8 1 
old whose father had eczema as an infant and remained sensitiv: 
as an adult, reacting to various foods in different ways. 

At the age of 2 months the boy had eczema of a weeping 
combined with severe itching, first in the anal region, then also 
face. Administration of orange juice aggravated the eruption and 
discontinued by the mother. At the age of 4 months he was admitt 


to the Clinic because of the eczema, which then was spread over tli 


face and extremities, partly weeping, partly lichenous, and accompa 


by severe itching. Cutaneous test with egg-albumen positive, wi 


cow's milk negative. Eosinophilia 19 per cent. He was fed with motl. 
milk exclusively, treated for his eczema, which rapidly improved, 
discharged after a fortnight. 

After return home the eczema again took an unfavourabl 
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put all the same his condition was not too bad until, by way of experi- 
ment, the mother gave the boy, then 8 months of age, 2 tablespoonfuls 
of cow’s milk. He then had extensive urticarial hives, particularly in 
the face and parts that had come into direct contact with spilled milk. 
The hives appeared within less than a minute and vanished after an 
hour or so. The eczema became worse. No digestive symptoms, no shock 
effect. Again the child was given only mother’s milk and became free 
from symptoms. After 3 weeks the mother gave him a weaning meal 
of 150 grammes of !/,-milk, resulting in hives in the face, edema in 
hands and feet and a general erythema with severe itching. On this 
occasion no digestive symptoms nor shock effect. After a few days 
the same addition of cow’s milk was tried with the same resultant symp- 
toms. Once again the child was admitted to the hospital. As when 
previously treated at the Clinic, percutaneous test of egg-albumen was 
positive. This time, however, an additional cutaneous test of cow’s 
milk was made. Any small drop falling on intact skin would cause red- 
ness and papulation within 5 minutes. After peroral administration of 
20 ec cow’s milk the leucopenic index was taken. The number of white 
corpuscles fell from 16 000 to 12 150, i.e. a total reduction of 24 per 
cent. The polynuclear white corpuscles showed a 29 per cent decrease. 
No general reaction noticed. Prausnitz-Kiistner’s reaction (in Walzer’s 
modification) negative. The boy was desensitized in the same manner 
(11 days) as the previous patient. After 2 weeks discharged without 
any trace of skin affection. He then tolerated 75 grammes !/,-milk 
without any reaction. Follow-up examination, a month or so later, 
showed that his sensitiveness to cow’s milk was still eliminated. 
Comments: Attacks at 8, 8 '/, and less than 9 months, with a couple 
of minutes latency. In this instance the allergy seemed to be exclu- 
sively cutaneous, though reactive not only to direct contact with milk 


but also to resorbed allergen. No particularly conspicuous general reac- 


tions of any kind occurred. The case was almost solely a matter of 
cutaneous allergy to bovine milk. The skin as a whole could be regarded 
as »shock tissue». This we. obvious from the diffuse redness over the 
entire body with a simultaneous digital edema which occasionally accom- 
panied the local reactions. Case X XIII shows a similar isolated contact 
allergy of the skin. When at home after his hospital stay the boy toler- 
ated milk without the least inconvenience but when tasting goose- 
berries, whortleberries or spices, a red rash would at once appear around 
the mouth. He shows no signs at all of eczema or asthma. Apart from 
an occasional nasal catarrh he is completely healthy in every respect. 


CasE X. Crown Princess Lovisa Hospital (CPLH) 336/1934. A 
girl 8 months old admitted on diagnosis of idiosynerasy to cow’s milk +4 
exudate diathesis. In the hospital from 29/4 to 16/6 1934. Both parents 
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healthy. A maternal uncle has asthma; otherwise there are no 
gic affections in the family. Since the age of 1'/, months the gi; 
had eczema, first localized to the cheeks and round the sealp, 
gradually extending to the body and extremities. The red parts ; 
skin are partly dry and crusted, partly weeping and papulous. 3 m 
ago the first symptoms of alimentary hypersensitiveness appeared 
first time she tasted cow’s milk (in the form of !/,-milk) she fainted. 
a quarter of an hour she was strongly affected and for a short while { 
pale and became slack but had no spasms. She had a palpebral . 
lasting for 24 hours. Apart from mother’s milk she had been giv: 
orange juice. One week later she was given vegetables also. 2 n 
later she had a new »fainting fit» without any connection with 
Several times during her stay at Ljungby Infirmary she had a 
edema after taking cow’s milk. Following her admission to this 
tal the same reaction was noticed and in addition, after varying 
vals, vomiting fits, coughing and asthmatic attacks. Goat’s mil 
saused coughing fits. Cutaneous tests were not performed bu 
clinical picture was convincing enough. 

Comments: The first attack, at 5 months of age, came 15 m 
after contact with the milk. The latency for later attacks has no 
stated but seems to have fallen rather below this interval. Lik 
XX and the first of von Sydow’s 4 cases, she was hypersensit 
goat’s milk as well. She was not subjected to cutaneous test nor to ( 
sitization. For a whole year she continued to react to milk with { 
vomiting and labial and palpebral edemas. The eczema remained tro 
some up to 16 months, after which it gradually improved. During 
period she was admitted to Flensburg’s Children’s Hospital at M 
(case history number: 180/1934), where she was treated for 7 mo 
under the diagnoses of idiosyncrasy to cow’s milk and exudative dia‘ 
sis. When discharged she was still not 17 months old. At this time tlh. 
eczema was extremely persistent. Periodically she had asthma, provoked 
not only by colds but also by cow’s milk per os. This ceased entirely 
after her second year, but up to the age of 6 years she was a nervous 
child with restless sleep. On one occasion during her sixth year an ugly 
nettle rash broke out on the front of the body, the cause being not quite 
clear. The efflorescences were the size of »small saucers», No relapses 
have occurred. However, !/,—1 year ago a transitory edema appeared 
around the eyes on two occasions without any ascertainable cause. A 
younger brother has a mild eczema and another brother asthma. 


CasE XI. CPLH 720/1941. Boy with exudative diathesis admitted 
when 10 months old. Diagnosis: idiosyncrasy to cow’s milk? From the 
age of 2'/, months he had an eczema of usual type and localization. 
For the past few months the eczema has been almost cured. The onl) 
allergic individual in the family is said to be the paternal grand 
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mother, who as an infant had a similar eczema. Between his twelfth 
and twenty-fourth days of life the boy was treated for mild dys- 
pepria, With addition first of casein Na, later citric-acid milk 20 
gramines 5 daily. Otherwise he had nothing but mother’s milk 
up t» the age of 6 months, when a small addition of 20—30 
granes Wheatmeal soup was tried. The boy vomited immediately 
afterwards upon this and several later occasions when trials were 
mad Nor has he tolerated baked custard, which gives him 
yomiiing fits and diarrhoea. For the past 6 weeks he has been given 
fruit sauce and semolina porridge to which more milk has gradually 
been added (during the last weeks 75 grammes of milk and 75 grammes 
of waier). This has been well tolerated. — During his stay at the hos- 
pital the cutaneous tests (P. D. & Co.) gave positive reaction to cow’s 
milk and eggs. Blood eosinophilia amounted to maximum 13 '/, per cent. 
When larger doses of cow’s milk were added, urticarial efflorescences 
would occasionally appear on the neck. The case was considered an 


extremely moderate idiosynerasy to cow’s milk. 


(Comments: On several occasions between the ages of 6 and 8 !/, 
months the boy reacted immediately to cow’s milk in spite of the fact 
that in his first month he tolerated milk well. By gradually getting 
accustomed to milk he conquered his idiosyncrasy. Nevertheless cutane- 
ous sensitivity remained for the time being. For the next few years 
he tolerated only small quantities of milk. Larger doses provoked asth- 
matic attacks. — Cutaneous tests at the age of 4 years showed that eggs, 
house dust and wool as well as milk produced a positive reaction. Any 
of these 4 substances may bring on his asthma. He is particularly 
sensitive to eggs. After a few minutes he feels sick, has diarrhoea and 
fits of asthma. In his mother’s family an allergy to eggs is common. 

A younger sister gets a skin eruption resembling eczema after eating 
eggs. The patient’s persistent eczema continued to the end of his 
first year, being principally localized to face, neck and extremities. 


CasE XII. CPLH 370/1944. Boy with a typical anamnesis and 
hypersensitiveness to cow’s milk of remarkably long duration. 

At 2 months of age he tasted cow’s milk for the first time (1 tea- 
spoonful of 1/,-milk gruel). 5 hours later a typical attack occurred, 
beginning with coughing and followed by violent fits of vomiting and 
diarrhoea. The skin turned pale and cold in spite of fever (39° C.). After 
24 hours he had entirely recovered. At his next exposure 6 months 
later he reacted in exactly the same manner after 30 cc cow’s milk. 
When he was 13 months old and had been admitted to the State Hospi- 
tal in Oslo he was given milk progressively added to his food, to begin 
with by drops. Soon he tolerated fairly large doses. When at the age of 
1*/, years the child was admitted to Crown Princess Lovisa Hospital 
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7-d shock 
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XI urticaria 
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XXII § collapse 
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immediate allergic response --d: vomiting-diarrhoea 
: short delay before reaction: 10 ?: information lacking 
symptoms after hours report & catamnesis 


delayed allergic response 


in Stockholm cutaneous-intracutaneous tests disclosed specific hyper 
sensitiveness to cow’s milk only. The case was characterized as »obvious! 
specific hypersensitiveness to cow’s milk both in the digestive cana 
and in the skin». 


Comments: At the ages of 2 and 8 months he was exposed for thie first 
and second time to cow’s milk, reacting after 5 and a little more than 
5 (5—6) hours, respectively. At the age of 13 months he was progressivel) 
accustomed to milk but as late as 21 months the cutaneous sensitivit) 
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—— 
Cow’s Milk In- Allergic Condition as 
Presence of Ke- Allergic Heredity} tolerance after Developed During 


zene Discharge Later Childhood 
in Patien 
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remained. After the end of the war the family returned to Norway. 
For this reason the later allergic history is not known. 


Case XIII. CPLH 11/1946. Boy of 4 months without any allergic 
predisposition. When tasting cow’s milk he reacted on every occasion 
with vomiting. When experimentally provoked at the hospital he was 
affected 2 hours later with violent fits of vomiting both after !/,-milk 
and 1/,-citric-acid milk. Cutaneous test was considered superfluous. 
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Comments: From 5 to 13 months of age the infant kept react 
cow’s milk with vomiting, though gradually to a lesser degree. 
13—14 months old he had a transitory dry eczema on his cheeks 
soon disappeared without any dietetic aid. Ever since he has to! 
cow’s milk well. 


CasE XIV. CPLH 137/1947. Girl, not quite 11 months old 
marked allergic heredity. The father and three other of his « 
have had asthma, as also the grandfather. While pregnant the 1 
had »eezema». She also suffers from hay fever. At the age of 5: 
the child developed an eczema which became more and mor 
sive. Eezematous elements grouped together here, there and 
where, first like »gneiss» round the scalp and in the face, then oy, 
whole body. During the last month it became considerably 
and itched severely. No food consumed by either mother or chil 
be definitely suspected of aetiological significance. The child w 
admitted because of her eczema and nutritive troubles. Stayed 
23/4. On 3 occasions in the course of the autumn she had co 
attacks of an asthmatic type with stridulous and croaking resp 
Immediately after her first, tentatively given meal of gruel at t! 
pital she had an acute attack of asthma with cyanosis and pron 
dyspnoea, then vomited and collapsed, reacting badly, with 
though even pulse. Epicutaneous test negative, scratch test po 
Cow’s milk, administered by drops, caused the eczema on one 
to flare up for a day or so. Simultaneous antihistamine therapy )) 
an insufficient protection from attacks. At one time a dose ot 
1/,-milk caused violent fits of vomiting and the eczema flared up « 
where, including the spot of the cutaneous milk test. Next time, tli 
vomited violently after 10 minutes, with an attack of asthma 
after. Only when administered orally was the antihistamine tol 
sufficiently increased. Finally, however, this therapy too was abando: 
in favour of goat’s milk, which was excellently sustained. 

Comments: These attacks came on in less than a quarter of an how 
beginning at the age of 11 months. This is the only case of ours wher 
any antihistamine substance of a synthetic nature has been tried and 
abandoned in favour of goat’s milk. The case is too recent to render a 
prognosis possible. 


CasE XV. Sachs’ Children’s Hospital (SCH) 193/1923. Male, breast- 
fed infant admitted when 2'/, months old, as the mother contracted 
mastitis. Both mother and child stayed from 6/6 to 17/7. The mother’s 
disease resulted in an abscess and the boy was given his first meal of 
cow’s milk at 3 months of age (17/6). After 3 hours’ latency he turned 
acutely pale and had violent vomiting attacks which gradually ebbed 
out into small fits of vomiting lasting for several hours. In the course 
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of te afternoon his pallor increased. In the evening the pulse became 
bad. Next morning, immediately after the 7 o’clock meal, pulse, colour 
and general condition became affected. Stimulants had to be adminis- 
tere’. The boy was given tea. During the forenoon he improved gradually. 
For ‘he following 2 days he had fever (maximum 38.7° C. = 101.7° F.) 
and tonsillitis. By the third day he had recovered and was unaffected. 
Wii his second meal on 28/6 he was given an addition of 15 ec half- 
mil and as before turned pale, vomiting after 3—3'/, hours. He soon 
red, however. On the following day a hydrocele testis the size 
bean was discovered. During the period 4/7—11/7 desensitization 
idditions of small amounts of cow’s milk was tried, rising from 
ramme and 2—5 grammes to 10—30—75—75—150 grammes of 
ilk. When discharged the boy tolerated 170 ce !/,-milk without 
any trouble. Neither on exposure nor during the treatment was any 
eruption noticed. 

Comments: No hereditary predisposition. At 3 and 3'/, months of 
age the boy had attacks. Latency 3 and 3'/, hours, respectively. By 
meas of small doses of cow’s milk, progressively increased, he was 
brought in a week to tolerate milk without noticeable difficulty. After 
that he was not given milk until 8 months of age when he was easily 
weaned. Since then he has on no occasion displayed any allergic mani- 
festations whatever. A brother had mild asthma for a short time. 


CasE XVI. SCH 263/1923. Female infant was given mother’s milk 
exclusively for 2 months with an addition of teaspoonfuls of casein- 
sodium during the third month because of a predisposition to loose stools. 
On account of the state of the mother’s health weaning was then begun. 
At her first 1/,-milk meal the girl had only a few tenths of a cubic cen- 
timetre. None the less she reacted with violent fits of vomiting. On 
the other hand a mixture with cream was tolerated for several months. 
At the age of 7 months, 2 !/,-milk meals, 170 cc each, made her acutely 
sick after 3 hours with paleness, some cyanosis, violent vomiting, helo- 
nated eyes, but good pulse. After half an hour a large loose defaecation. 
Several hours later she was improving. Remained at the hospital 24/8— 
18/10. During one period, 15/9—22/9, she was given cow’s milk in 
increasing doses, viz. 1—2—3—5—6—8—10 and 10 cc x 2. Later, 
20 ce x 2, 100 ce milk, 100—150—180 ce 1/,-milk. Well tolerated. 
The patient discharged on 200 mother’s milk +1/,-milk 200 x 2 +200 
1/,-milk-gruel x 2, rusks, vegetables. 


Comments: First attack at 21/, months, second at 7 months of age. 
Then the latency was 3 hours. By careful administration she became 
accustomed to milk and soon sustained large doses without any trouble. 
In spite of massive allergic heredity the child has not since revealed the 
slightest reaction to milk nor any other allergic diseases. 
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Case XVII. SCH 364/1923. Male infant, breast-fed until 
months of age when he was given 200 grammes ?/,-milk as a first wes 
meal but swallowed only 50 grammes. 20 minutes later the whole | 
assumed the colour of copper. The skin felt hot. The temperatur 
not taken. General condition unaffected. The next exposure took 
3 weeks later. 5 ce unboiled cow’s milk was added to 100 ce mot 
milk. Nothing happened until the next meal when the child refus: 
eat. When urged, he had 3 violent consecutive fits of vomiting. | 
and temperature of skin were normal. By cautiously adding fairly 


quantities of cow’s milk the dose was successfully increased fron 


50 drops without any reaction. After that 1 teaspoonful of mil 
tolerated, but 2—2'/, teaspoonfuls provoked urticaria, pallor and \ 
ing. The child was now admitted to the hospital. A new atte: 
desensitization therapy with gradual administration of cow’s milk | 
It was carried out with only a single interlude, viz. an urticarial 
provoked by a dose of 50 ce 1/,-milk. 

Comments: First attack when 6'/, months old. Latency 20 m 
Later desensitized. In the course of the following years the boy tok 
milk excellently. During the first years he was fairly nervous and u 
rather disposed to cry. He reacted to eggs, berries and fruit with 
rash. During later childhood free from eczema, asthma or othe: 
gic manifestations. 


Cas—E XVIII. SCH 245/1931. Girl, breast-fed. Admitted t 
hospital when 6 months old together with her mother. Remained 
15/10 1931. At the age of 4 months she had her first meal of cow’ 
After an hour or so she grew pale, had fits of vomiting. When 3 hours 
had elapsed, she became inert and somnolent, with a subnormal tempera- 
ture of 36° C. and cold, livid hands and feet. At the following meal she 
vomited, then recovered. Temperature normal after less than 8 hours. 
On the following day cow’s milk energetically refused. 10 days late 
(1/5) the patient reluctantly swallowed 5 ce !/,-milk. The next meal 
of mother’s milk provoked a violent fit of vomiting. General condi- 
tion slightly affected. Skin normal. On 12/5, 2 teaspoonfuls of 
milk caused a violent vomiting fit after 2 hours’ latency. On the fourth 
day of desensitization (11/5—24/5) after the administration of 50 ce 
cow’s milk boiled for 10 minutes, another violent vomiting fit occurred. 
21/5 general condition satisfactory; the patient able to consume 200 
ec 1/,-milk without becoming sick. 12/6 condition unchanged 

Comments: First exposures when 4 and 4!/, months old. Attacks 
after 1—3 and 2 hours’ latency respectively. From the age of 1 '/, years 
the patient has been cared for by foster-mother. She has always 
tolerated milk, always been healthy and bright and eaten all kinds of 
food except eggs in any form, to which she has shown aversion. 
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CasE XIX. SCH 686/1946. Female infant admitted at appr. 8 
moths. Breast-fed, with a milk-free weaning meal daily. After the ad- 
ministration of cow’s milk she always whimpered and in '/,—!/, hour 
yomited the whole meal. Her general condition was unaffected, how- 
ever. From the time when she was 4 months old the mother had tried 
once a fortnight to administer cow’s milk, but always with the same result. 
On the day of admission the girl was given 100 grammes milk with her 
evening meal and vomited all of it. Desensitization 23/7—27/7 without 
any trouble, apart from a fit of vomiting provoked after 50 grammes 
unboiled milk (26/7). Follow-up examination on 9/8 showed her to be 
completely rid of her trouble. 

Comments: From 4—8 mos. the patient was tentatively given cow’s 
milk onee a fortnight but vomited each time after 15—-30 minutes. »Desen- 
sitized> in a few days with a gradually increased amount of unboiled 
milk. Thereafter free from distress. During her second year neither 
eczema nor asthma. 

CasE XX. The Samariten Hospital (SH) 846/1941. Boy 10 months 
old, the only child of healthy parents. For more than 7 months he was 
given mother’s milk only. At the age of about 2 months an eczema 
developed localized to the body, extremities and cheeks. For this he 
was twice treated in the hospital when 3 and 4 months old. At 
the age of 3 months, the somewhat scant supply of mother’s milk was 
tentatively supplemented with cream and water. Almost instantly, 
after « couple of teaspoonfuls, his face became swollen, especially 
around the lips and eyes. He looked bad, sounded hoarse, breathed 
with difficulty, but recovered soon after being given a calcium tablet. 
About 4 months later a swelling was twice observed after mashed pota- 
toes prepared with milk. When he was 8 months old, he was given ordi- 
nary infant’s fare on doctor’s orders. The first decilitre of milk provoked 
an attack similar to the first one. After an injection it passed off. The 
experiment was repeated with the same result. At the time of his admis- 
sion his daily ration consisted of 4 meals of mother’s milk with an addi- 
tion of mashed potatoes and spinach, both prepared with mother’s 
milk. His somatic and mental development corresponded to his age. 
The skin on the chin and lower part of the cheeks was dry and eczema- 
toid, with slight changes around the eyebrows and on the extensor sides 
of right forearm and leg (between knee and ankle). On his first day in 
hospital he had an asthmatic attack without known cause and on the 
following day a severe attack of cyanosis. In both instances good results 
from adrenalin and stimulants. 2 days later an attack was provoked 
tentatively. A small quantity of cow’s milk caused immediate vomiting 
and a minute or so later his respiration became stridulous. He was 
given still another teaspoonful of cow’s milk per os. This he tried to 
get rid of by vomiting. After a quarter of an hour an attack of asthma set 
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in, culminating within an hour. Desensitization with a 10 per 

solution of cow’s milk, boiled for 1 hour and administered by 

was now tried. A week or so later the eczema on the cheeks was « 

It was treated only locally during the last few days (with tar). D 

the following month undiluted, long-boiled milk was continuously 

without any inconvenience until for a week the daily dose had 

50 ce (boiling time 2 hours). Then, unexpectedly, an extremely 

attack of asthma, overcome only by injection of adrenalin +tono 

occurred 1/, hour after the porridge meal. All cow’s milk was 

diately withdrawn. When 10 days later an addition of 1 decil 

bouillon was tried, the infant quickly reacted with an asthmatic 

of the same severity. During the following week torantil® trea 

was started and continued from 2/2 to 21/2. A quarter of an how 

the first injection universal urticaria broke out. On the followir 

only an edema on the dorsum of hands and feet remained. The e1 

again manifested itself, totally disappearing on the second day. 

this the child felt and fed better. The torantil was afterwards wi 

erated and a new desensitization attempt was initiated on 18/2 

unboiled milk, dilution 1: 100. Blood eosinophilia, 7 per cent o 

mission, rose during the torantil therapy to 13 per cent, r 

a maximum of 16 per cent in the course of a subsequent 

sitization trial with milk, then little by little falling (12—6—2 per 

Within a month the dose was increased from 1 drop to 8 teaspoo 

Then the child again began to be troubled with asthmatic respi: 

and became subfebrile. Nevertheless the experiment was continued. tion 
The symptoms subsided, though periodically returning after interval they 
of 2 weeks. After 2 months the desensitization was discontinued on out: 
account of a catarrhal infection of the respiratory tract. It was resuny heal 
4/5 to 28/5, when a new rhinopharyngitis set in. Vomiting and trou!) alle: 
some asthmatic fits accompanied this trial. According to a note in t 

record, on one occasion the eczema, though now cured, flared up 2 how med 
after administration of 16 drops of milk, the respiration simultaneous!) orev 
becoming asthmatic. At this point goat’s milk was tried for a week but dew 
was not tolerated in the necessary quantities (100 cc). For this reason gent 
the child had to be sent home after almost 9 months’ stay in the hospi had 
tal to resume its milk-free diet. Lately this has brought about 

improvement in the general condition and an increase in weight. 

until 2 months later was the child affected by asthmatic attacks. Il Po 
died in the course of such an attack a short time after his discharge a 
from the hospital. ae 


1 Tonocard: »micetamide» like circulation stimulant made by AsTRA, S10n, 
Sweden. syne 
2 Torantil (Bayer): desensitizing or anti-allergic substance from thi with 
mucous membrane of the small intestine. Oxce 
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Comments: The attacks, recurring at 3, 7, 8 and 10 months of age, 
appeared in immediate connection with exposure. Over a period of 
onths desensitization was attempted in every way, including medi- 

. but without success. A fairly short time after his discharge the 
died in the course of a severe asthmatic attack. No information is 
lable as to whether or not this was provoked by milk. On one ocea- 
beef tea had the same allergenic effect as cow’s milk. This experi- 
corresponds to SCHLOSSMAN’sS experiment with bovine serum. 


‘asE XXI. SH 902/1941. This case concerns a girl a little more 

6 months old admitted because of eczema. The mother also had 

re eezema as a child. This, however, is the only known allergic 

ifestation in the family. For a few months back the girl has had 

ilk-free weaning meal, otherwise being fed from the breast only. 
Lately she has developed a dry eczema on the arms and in the face. 
During the past few days the eczema has become weeping and in connec- 
tion with this aggravation it has also extended over the body, the skin 
of which at the time of admission is dry and reddish. In the capillitium 
and on the cheek the eczema was covered with fat dried crusts. The 
rough skin of arms and legs showed some marks after scratching. Local 
tar treatment achieved some improvement after a couple of weeks and 
complete cure a little more than a month later. A fortnight after her 
admission additions of cow’s milk were tried. From the first urticaria 
appeared on neck and breast after such a meal. With an increased addi- 
tion a transitory inclination to vomiting occurred, but on no occasion was 
there diarrhoea, shock or asthma. The case appeared to be one of purely 
cutaneous hypersensitiveness. Since her discharge the girl has been 
healthy. The eezema has altogether vanished, nor have any other 
allergic diseases appeared since. 

Comments: At 7 months of age cow’s milk per os provoked an im- 
mediate attack of urticaria. Simultaneously with weaning the eczema 
grew temporarily worse, then disappeared. No asthma or urticaria has 
developed in childhood. The child has tolerated milk without any 
general or cutaneous reactions ever since. She has, however, always 
had an aversion to milk and also to eggs. 


CasE XXII. SH 58/1946. Female infant, 6 months old. On 2 of 
4 occasions when exposed to mixtures of cow’s milk she vomited and 
collapsed. First it was thought that »something had stuck in her throat». 
However, the district doctor, who was summoned on the next occa- 
sion, remitted the girl to the hospital, diagnosing her distress as idio- 
synerasy to cow’s milk. While at the hospital she was repeatedly fed 
with milk. On the first occasion she was slightly affected and turned 
exceedingly pale but later she failed to react. 
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Comments: Data regarding latency vague but the reaction evid 
appeared rather quickly, within a maximum of a few minutes. s§ 
her discharge she has had no attacks of the idiosynerasy. Only on s 
isolated occasions has the respiration had an asthmatic charact; 
connection with colds?). Fruit, especially strawberries, provokes 
eruptions. 


CASE XXIII. SH 735/1946. Boy of 6 months. He had no all; 
predisposition. However, in connection with a cold 3 weeks befo: 
admission he developed asthmatic troubles which recurred on thx 
before his admission when he had a fresh cold. During the prec 
weeks he had diarrhoea, which was treated with tea starvation and 
berry soup. When admitted he had an asthmatic attack. This al 
in a few minutes, however, after administration of adrenalin. | 
said to have been unable earlier to tolerate cow’s milk, but additio, 
unboiled or boiled milk in gradually increased doses have not prod 
any gastro-intestinal or general reactions. Nor have the asthn 
troubles recurred. On the other hand, he disclosed an obvious cuta: 
hypersensitiveness. Whenever in the course of feeding the skin hap) 
to come into contact with unboiled cow’s milk a strongly reddis} 
the size of the palm of a child’s hand, at once appeared extending 
the left corner of the mouth down the neck and fading little by 
during the following hour. 

Comments: At the hospital the boy reacted to cow’s milk nv 
with erythema. During the following two months or so at hon 
vomited every time he drank cow’s milk. After that time this sympt 
ceased, as did the contact erythema also. For still another 6 mo 
his respiration became somewhat asthmatic when he was affected by 
a cold though decreasingly so until finally this trouble completely dis- 
appeared. The history of the case leaves the impression that no direct 
connection existed between the asthmatic troubles and the exposure to 


milk. 


CasE XXIV. Female infant, first child of healthy parents of non 
allergic families. When she was 3'/, months old she had been exposed 
to cow’s milk only twice. On the second occasion the dose was limited 
to 1/, teaspoonful. Both times vomiting and diarrhoea occurred after 
21/, hours. The child was pale and did not fall asleep as usual after the 
meal. Experimentally a drop of milk boiled for 20 minutes, was admin- 
istered. After 21/, hours the child had a fit of vomiting and felt sick. 
The skin felt hot. By means of small, slowly increased doses of milk 
diluted 1: 10 tolerance to large doses was gradually achieved. 

Comments: On 3 occasions before reaching the age of 4 monthis the 
girl reacted with violent fits of vomiting, diarrhea and slight shock, each 
time after a free interval of 21/, hours. Milk was administered by drops 
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in gradually increased doses and the idiosyncrasy was overcome. Other 
allergic manifestations have not occurred. There were no hereditary 
allergic affections. 


Discussion 


if one considers these 23 disease histories in detail there is 
one feature that is striking. The shock or its equivalent always 
develops rather acutely, but only in about half of the cases in 
close conjunction with exposure to the allergen. By »close 
conjunction» we mean within the first 20 minutes, as a rule not 
more than 5 minutes after exposure. In rather more than 50 % 
of the cases there is an appreciably longer symptom-free interval 
during which the infant shows at the most some small discom- 
fort. This latency time is most often 2 or 3 hours, but in excep- 
tional instances it may be 4—5, possibly 6 hours (SuHick and PESH- 
KIN give even up to 24 hours). 

In individual cases the period of latency need not be the 
same from one attack to another. In some 1/5 of our infants the 
period varied on different occasions, e. g., 2 or 4 hours accord- 
ing to circumstances (No. IV) or with a tendency to longer 
free intervals with increasing age (No. VII and XX). Neverthe- 
less in 3/4 of the cases one could reckon on finding the same period 
of latency in a new attack as in the one or more preceding — even 
when several months had elapsed since the last reaction against 
cow’s milk. Thus if in January an infant had violent vomiting 
3 hours after drinking 1 decilitre of »'/,-milk», then in March or 
April when it was next exposed to the allergen in one formula 
or another it would again vomit after a 3 hour delay. This, of 
course, provided the idiosynerasy had not disappeared in the 
meantime, either spontaneously or as a result of treatment. 

The clinical course of the attack is sufficient to determine 
the diagnosis in many cases, but as a rule it is desirable to verify 
the diagnosis by as complete tests as possible. The doctor must 
be on guard, however, against the subsidiary effects of these 


tests, which may occasionally involve actual danger to the pa- 
tient. The violent reactions of patient No. VII both to attempts 
at exposure and to intracutaneous tests may serve as an illus- 
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tration of this point: all such tests involve a certain elemen| 
risk for the patient concerned and this applies equally to infa, 

It is perhaps in this connection that Prausnitz-Kiist) 
reaction has its greatest merit. By transferring the pati 
serum to another person who is not allergic, the risk to th 
tient is removed; one so to speak transplants the possibilit 
shock to a quarter where it cannot make itself felt. Moreo 
it is unquestionably the most reliable and specific test we pos 
It fails only when the antibody does not circulate in the p! 
but occurs only in the tissues and is incorporated in them 
such an event it is replaced by the test worked out by Ur: 
at the suggestion of KONIGSTEIN, in which tissue fluid for j 
dermal injection is produced through the formation of sw: 
vesicants. The principle is otherwise identical in the 
procedures. As regards technique, see URBACH and Gort! 
Another respect in which this reaction differs from that of P: 
nitz-Kiistner is that reddening and the infiltrate come out n 
the course of the first 2 hours or so but only after 12—18 hx 
maximum 24 hours, as in the Mantoux test. The histolog 
the tissue reaction also corresponds to that of Mantoux: an inf! 
matory process in which the cellular infiltrate dominates in 
picture and the extravasate is less pronounced. URBACH 1 
to it as »the delayed-inflammatory reaction». 

Recently LINDEBERG-LINDVET has advocated a more ext 
sive use of the leucopenic index in the diagnosis of foodstuft 
allergies. He imposes quite severe demands with regard to thie 
execution of the test, however, — so severe that it is hardly pos 
sible to fulfil them, since among other things it is not possible to 
keep an infant quiet before and during the test. And with these 
infants I do not believe it is absolutely necessary to take blovd 
samples for leucocyte count in the morning only, as their meal- 
times are fairly evenly distributed over the 24 hours. Our tests 
at Norrtull were made at the second meal of the day and it was 
our impression that the fall in the number of leucocytes could 
in any case be sufficiently large to be distinctly interpreted (Nos. 
VII and IX). In ease VII the difference between the results 
before and after the desensitization trial was striking. 
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31 
|.XPOSURE TRIAL WITH DETERMINATION OF LEUCOPENIC INDEX. 

Pat. VII: 

11.30 a. m.: 9 200 leucocytes/mm*. Following that 5 g and 10 min. 
later a further 50 g uncooked cow’s milk. 

11.50 a. m.: 9 200 poly 5000+mono 4 200. 

12.30 p.m.: 7750: 33004- 4450. At this time a large splotchy 
erythema appeared on body, face and scalp. The infant 
suffered slightly from shock. 

Intra-cutaneous test made with milk. After barely 2 hours the 

local and universal reaction: a large spotted eruption similar to 

that 2 days before and incipient shock which was checked by 
idrenalin and »nicetamide». 

Desensitization trial begun according to plan (see table 2). This 

iook 2 weeks and the only subsidiary effect of this administration 

of milk may possibly have been more frequent motions on the 
ighth day of treatment. 

The test of 21/3, with determination of the leucopenic count, was 

repeated: double determinations, double counts were made both 

just before and 20 and 60 minutes after giving 60 cc cow’s milk per 
os. No definite fall in the number of leucocytes was found and no 
general reaction was provoked. 


PRAUSNITZ-KUSTNER test was made twice: first on 1/4 (= eighth day 
of treatment) and again on 11/4. The tests were made according to the 
description by von Sypow. The allergen, 1 ce milk, was injected intra- 
muscularly after 24 hours. After 30 minutes an intense local itching 
arose in the skin followed by a papule 30 x 40 with redness 50 x 70 mm. 
In addition, headache lasting several hours. When the test was repeated 
11/4 on two persons, there was no reaction (4 hr. observation). 


Pat. IX: 


8/5 46: Leucocytes 16 000, poly 3 900+mono 12 100 before giving 20 
g milk. 

» 10 900, poly 3 100+mono 7 800, 20 min. after exp. 

» 12 150, poly 2 750+mono 9 400, 40 min. after exp. 

» 12 700, poly 3 800+mono 8 900, 60 min. after exp. 

5—19/5 desensitized again. The skin allergy to milk was then (and as 

long as we could follow up the case) gone. Unfortunately we 

had no later occasion to make fresh determination of the leu- 

copenic index. Prausnitz-Kiistner was negative even before 
desensitization. 


21 
23 
| 


32 


In conjunction with the Prausnitz-Kiistner test — or, a 
is also called in Urbach, »the passive transfer testy — on pati: 
No. VIII, a condition arose which may occasionally constitite 
a considerable disadvantage in this form of testing and \ 
in this case was due to the fact that the infant had s 
eczema and consequently, as is usual with eczema child 
was also allergic to eggs (Gezelius 1938). When the perso: 
whom the passive transfer had been made ate egg a week 
the test, there was again local reaction and this time far str 
than on exposure to milk. In addition to the local reaction | 
was a large edema in the arm and local pain lasting a day, tog: 
with headache. It is probable that similar reactions may o 
after appreciably longer periods — I have found no « 
indications as to how long. The reaction arose despit 


fact that both the original test and the accessory reaction 
performed with the Walzer modification of the Prausnitz-\ iist 


ner test. 

The arbitrarily selected desensitization programme (table 2 
was found in 3 cases to function with the utmost satisfaction: 
in 12—14 days a change from definite positive allergic test to 
negative reaction was evident, clinically the allergy had (is- 
appeared and the mother could continue to give the infant milk 
at home without any obvious risk of relapse. The change seemed 
to set in somewhere in the middle of the second week of the »desen- 
sitization», but the exact point of time we have not yet been 
able to determine in a satisfactory manner. One is not war- 
ranted in drawing conclusions merely, from the 3 isolated cases 
treated. It is conceivable that this programme applied to larger 
material will furnish similarly satisfactory results. Moreover, 
it may well be supposed that by giving the desensitization doses 
of allergen at much shorter intervals (10—20 small doses) da) 
one may attain the same tolerance in a few days, where it took 
us 2 weeks. For us it was an advantage to have a little longe! 
time to enable us to follow the course more accurately. 
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Table 2. 
Dose 


Ist day: milk/water 10 %, boiled 60’: 5+10+20 ce = $4 , milk 
nd » ) 10 %, boiled 40’: 5+10+20 ec = $+1+: milk 
20 %, boiled 30’: 5+10+20 ce +24 milk 
4th ) boiled 20’: 10 +20+40 ee 2+4+8 g milk 
5th » 15’: 10+20+40 ce = 2+4+ milk 
6th ) ) 10’: 

ith » ) 8’: 

8th 
9th 
10th 
Lith 
12th 


w 


13th - 
l4th » unboiled P 2+4+8 g milk 


Programme for desensitization by mouth. 


After 14 days rapidly increasing doses (560—100—150 gm/day) 
are given of the formula the infant is to continue to have. The 
mother is instructed not to neglect giving the infant milk on any 
day in the next six months. 


Prognosis 


The particulars of allergic manifestations in the later lives 
of the patients, which were obtained by questioning the parents, 
are given as a commentary after each journal report, together 
with some main features of the earlier course of the disease. 
They are partially presented against the most typical conditions 
in the actual course of the disease in a summary survey (table 1). 

The eases here have been grouped according to length of 
latency time for attacks. They fall naturally into 3 groups 
which also display other noteworthy differences in relation to 
other factors of the disease. 

The first group comprises all cases in which exposure to 
cow’s milk causes immediate allergic reaction, no matter what 
the nature of. the shock tissue. One might also include patient 
VII in this group, since he, at least in his first attack, reacted 
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34 
immediately. The gastro-intestinal reaction was in only 
these 8 cases predominant in the attack, and in 4 out of 8 co) 
between the intact skin and the cow’s milk allergen caus« 
urticarial outbreak; it might be called a contact erythe: 
a contact urticaria. It is characteristic for this group tl 
except a single one had typical infantile eczema (as a rulk 


pronounced eosinophilia). 2, moreover, had asthma, whi 


one case was independent of the milk allergen, but in the 
ase could be brought out by cow’s milk and in fact had a 
course after a few months. The eczema heredity (and 
allergic heredity) was much stronger in this group than in 
Iit. As regards the later course, these children, like all 
eczema children, usually retained their eczema for one or more 
though as a rule the cow’s milk idiosyncrasy had already p 
at the time of discharge or a month or 2 after. Where 
milk provoked asthma, the allergy seemed to disappear lat« 
in the other cases. The majority of children in this grou; 
developed hypersensitivity to the most varied kinds of 
berries, fish and so on — usually evidencing itself as a strop 

As may be seen from the last group, group III, it is st 
that the individual infants maintained their individual latency ‘ime 
from attack to attack; but despite several hours latency the aitack 
occurred with the same violence and suddenness, when event tially 
it arrived, as in the case of the children in group [. The symp- 
toms were linked with the digestive tract and the circulation. 
Asthma did not occur in this group. When an attack took place 
the skin was, so to speak, »dumb». This is in agreement wit!i the 
observation reported by ScHick and PESHKIN that cutaneous 
tests are negative in patients in whom the allergic reaction pre 
sents itself a long time after exposure. 

Moreover, these infants had no eczema at the same time o! 
later in childhood (No. VII again the exception, as also No. \), 
and follow-up study indicated that only quite exceptionally did 
they acquire other allergic manifestations in the course of child- 
hood (strophulus in one patient — and that merely episodic). 
Where a differential count was made, no eosinophilia was found 


worth mentioning. 
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Group II constitutes a transition between the 2 other 
croups: the 2 infants with shortest period of latency (less than 
20 minutes) both reacted by asthma attacks and vomiting, and 
had eezema, definite eosinophilia, and an allergic heredity of 
asthina. In the 2 others of the group the bronchi were not 
among the shock organs and neither had eczema. Thus they were 
more nearly allied to group III. 

{i on the basis of the above one is to make a prognosis in 
a case of cow’s milk idiosyncrasy, one is of course aware that it 
is as « Tule of but few months’ duration. Nevertheless, by means 
of the desensitization process one may actively contribute to 
shortening this course to a couple of weeks or less. A lethal course 


is quite unusual (see, however, No. XX and also cases published 
by ANNA HELMER). What is first of all required to assess the 
prognosis is the whole development of the infant during child- 


hood; but where there appear at the same time other expressions 
of allergic constitution — chiefly eczema and asthma — in an 
infant and where possibly there also exists a massive allergic 
heredity, it will be these circumstances, independent of a cow’s 
milk idiosynerasy occurring at the same time, that will be decisive 
in judging the general allergy prognosis for the later childhood 
of the infant. 

Nevertheless it seems possible to draw certain prognostic 
conclusions from the symptomatology and course of even a single 
case of cow’s milk idiosycrasy. The mere occurrence of cow’s 
milk allergy in a child in itself means nothing, however, concern- 
ing the probable likelihood or unlikelihood of other allergic mani- 


festations. 
Conclusion 


Cow’s milk idiosyncrasy seems to appear in 2 basic clin- 
ical types, the most striking difference between them being 
the period of latency of the allergic reaction. — In one case 
the attack comes (several) hours after exposure to the allergen and 
the shock reaction is associated with the intestines and circula- 
tion organs, leaving the skin and respiratory tract intact. This 
group of infants is otherwise but little allergic on the whole. 
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immediately. The gastro-intestinal reaction was in only 4 
these 8 cases predominant in the attack, and in 4 out of 8 cont 
between the intact skin and the cow’s milk allergen caused 
urticarial outbreak; it might be called a contact erythen 
a contact urticaria. It is characteristic for this group that 
except a single one had typical infantile eczema (as a rule 
pronounced eosinophilia). 2, moreover, had asthma, whi 
one case was independent of the milk allergen, but in the . 
case could be brought out by cow’s milk and in fact had a 
course after a few months. The eczema heredity (and o 
allergic heredity) was much stronger in this group than in ¢ 
III. As regards the later course, these children, like all o 
eczema children, usually retained their eczema for one or more \ 
though as a rule the cow’s milk idiosynerasy had already pa 
at the time of discharge or a month or 2 after. Where « 
milk provoked asthma, the allergy seemed to disappear later 
in the other cases. The majority of children in this group 
developed hypersensitivity to the most varied kinds of f1 
berries, fish and so on — usually evidencing itself as a strophi 

As may be seen from the last group, group III, it is stri 
that the individual infants maintained their individual latency 
from attack to attack; but despite several hours latency the ati 
occurred with the same violence and suddenness, when eventu 
it arrived, as in the case of the children in group I. The synip- 
toms were linked with the digestive tract and the circulation. 
Asthma did not occur in this group. When an attack took place 
the skin was, so to speak, »dumb». This is in agreement with the 
observation reported by Scuick and PESHKIN that cutaneous 
tests are negative in patients in whom the allergic reaction pre 
sents itself a long time after exposure. 

Moreover, these infants had no eczema at the same time or 
later in childhood (No. VII again the exception, as also No. \ 
and follow-up study indicated that only quite exceptionally did 
they acquire other allergic manifestations in the course of child- 


hood (strophulus in one patient — and that merely episodii 


Where a differential count was made, no eosinophilia was found 
worth mentioning. 
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Group II constitutes a transition between the 2 other 
eroups: the 2 infants with shortest period of latency (less than 
20 minutes) both reacted by asthma attacks and vomiting, and 
hai eezema, definite eosinophilia, and an allergic heredity of 
asthma. In the 2 others of the group the bronchi were not 
among the shock organs and neither had eczema. Thus they were 
more nearly allied to group III. 

if on the basis of the above one is to make a prognosis in 
a case of cow’s milk idiosyncrasy, one is of course aware that it 
is as a Tule of but few months’ duration. Nevertheless, by means 
of the desensitization process one may actively contribute to 
shortening this course to a couple of weeks or less. A lethal course 


is quite unusual (see, however, No. XX and also cases published 
by ANNA HELMER). What is first of all required to assess the 
prognosis is the whole development of the infant during child- 


hood; but where there appear at the same time other expressions 
of allergic constitution — chiefly eczema and asthma — in an 
infant and where possibly there also exists a massive allergic 
heredity, it will be these circumstances, independent of a cow’s 
milk idiosynerasy occurring at the same time, that will be decisive 
in judging the general allergy prognosis for the later childhood 
of the infant. 

Nevertheless it seems possible to draw certain prognostic 
conclusions from the symptomatology and course of even a single 
case of cow’s milk idiosycrasy. The mere occurrence of cow’s 
milk allergy in a child in itself means nothing, however, concern- 
ing the probable likelihood or unlikelihood of other allergic mani- 
festations. 


Conclusion 


Cow’s milk idiosyncrasy seems to appear in 2 basic clin- 
ical types, the most striking difference between them being 
the period of latency of the allergic reaction. — In one case 
the attack comes (several) hours after exposure to the allergen and 
the shock reaction is associated with the intestines and circula- 
tion organs, leaving the skin and respiratory tract intact. This 
group of infants is otherwise but little allergic on the whole. 
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In contrast to this »pure» form is the other type, where + 


acute cow’s milk allergy’s classic syndrome is mixed with or pa 
ally replaced by urticaria and asthma; and where all reacti: 
blaze up with a latency period of a few minutes or seconds. 

this instance one may assume that the patient is an all-ro 
developed allergical subject, in whom the cow’s milk idio 

crasy is merely one detail in the mosaic, even though it co 

tutes a significant feature. 


Summary 


In the period 1919—1947 a total of 23 clinically de 
cases of cow’s milk idiosyncrasy were treated at the 4 child 
hospitals of Stockholm. This series of cases, supplemente: 
one case from private practice in Stockholm, is surveyed 
attention is directed to an unusual symptom to which e 
authors have not attached any great significance, namely the 
varying interval of time between exposure and allergic react 
It is found that this allergic period of latency is as a rule indi 
ually constant and that therefore with this basis of classi! 
tion it is possible to present the 24 cases so that their other « 


cal symptoms fall naturally into two distinct clinical types. 
These two types agree with the classification of cow’s milk idio- 


synerasy which von Sydow, on other grounds, has proposed 
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Introduction. 


The favourable results obtained in reeent years by supple- 
meting the food of premature infants with protein hydrolysates 
instead of whole protein (Magnusson 1944) call for a closer 
study of the proteolytic enzyme system in the digestive tract of 
these infants. Investigations carried out recently at the Sachs’ 
I[ospital for Children MAGNUSSON and WRETLIND 1946) 
have shown that while the full-term infant to a considerable 
extent utilizes a supplement of casein to its ordinary food of breast 
milk, the premature infant is severely handicapped in this respect. 
Casein hydrolysates, on the other hand, are utilized equally well 
by both classes of infants. As in these investigations the supple- 
ment administered varied only as to whether the protein was split 
or not it appeared most likely to attribute this insufficiency of the 
premature infant to a developmental deficiency of its proteolytic 
enzyme system. The question then arose as to whether it was 
possible to demonstrate a morphological basis for this deficiency. 

The literature shows that while the secretion of hydrochloric 
acid in newborn premature and full-term infants is fairly well 
investigated, our knowledge of the proteolytic enzyme system 
of these infants is very incomplete. Thus Situ, for instance, 
as late as 1946, after discussing the secretion of hydrochloric 
acid in the stomach of full-term infants, wrote: “So much less 
attention has been devoted to the other digestive substances in the 
newborn stomach that only a brief statement can be made con- 
cerning pepsin and rennin. The glands secreting them are present 
at birth and well before, and the substances are measurable neona- 
tally, though in perhaps lower concentrations than in later in- 
faney.” 

In this treatise the writer has tried, by analyzing a fairly 
large number of cases with histological and chemical methods, to 
elucidate the developmental stage of the pepsin and _ trypsin- 
producing cells in newborn premature and full-term infants. 


PART I. 
PEPSIN. 


Review of the Literature. 
Pepsin in Relation to the Chief Cells and their Granu 


In 1834, both BEAuMoNT and EBERLE showed that the e: 
juice has protein-splitting properties. Two years later, Scu 
named the active principle pepsin. It has long been know: 
pepsin is produced by the chief cells of the main gastric el, 
glandulae gastricae propriae. As is well known, three typ 
gastric glands are distinguished: the cardiac, surroundine 
cardia; the pyloric, in the pyloric region; and the main ¢: 
glands in the body of the stomach. Starting from their ope: 
in the bottom of the gastric pits, the densely arranged 
gastric glands can be divided into the isthmus, the neck an 
body. The layer of mucous cells covering the inner surfac 
the stomach and the walls of the gastric pits continues unbro 
through the isthmus into the neck, to be intermingled there 
mucous cells of a special nature and solitary chief cells (Haupt 
zellen — Heidenhain, Adelomorphe Zellen — Rollett). As 
neck merges into the body, the chief cells rapidly grow 
numerous, to become dominant around the lumen of the lov 
two-thirds of the gland. Behind the layer of chief cells lie 


parietal cells with their intracellular canaliculi opening into 


lumen of the gland. 

These two types of cells in the main gastric glands were first 
described by KGLLIKER (1854). Twenty vears later HemDENHAD 
and Ro._Lerr — independently of each other — subjected them 1 
a closer study. I[EIDENHAIN came to the conclusion that pepsin \ 


produced in the chief cells, now called zymogen or peptic cells 


The amount of corroborative evidence accumulated in the litera 
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ture since then seems to furnish sufficient proof for the accuracy 
of this assumption. HEmENHAIN himself observed that un- 
mistakable changes took place in the chief cells during different 
staves of digestion and with varying pepsin content of the gastric 
mucosa. As no such changes could be seen in the parietal cells 
—an observation confirmed by Gri'tzNeR (1875) — he coneluded 
pepsin was formed in the chief and not in the parietal cells. 

is was in disagreement with several other workers, who had 
—on less convincing grounds — held the opposite view (HERREN- 
pORFFER 1875, WoLFFHUGEL 1876 and NussBauM 1877). SwIEcIck! 
(1876) threw more light on the subject by his investigations on 
frogs, in which glandular cells resembling chief cells are present 
in the oesophagus. He demonstrated that if the lower part of the 
oesophagus was ligated, pepsin could be obtained from the 
oesophagus, but hydrochloric acid from the stomach only. 
Lin (1922) confirmed the presence of pepsin-producing cells 
in the oesophagus of the frog. Bower later stained these 
cells by his special method (p. 25) and found granules of 
the same type as in the chief cells of mammals (FRIEDMAN 1937). 
In 1878, SEWALL showed that no pepsin could be demonstrated 
in the sheep prior to the development of the chief cells. In 1934, 
LINDERSTROM-LANG and collaborators estimated the pepsin content 
of the gastric mucosa in microtome sections laid parallel to the 
surface of the mucosa. They were able to demonstrate con- 
vincingly the close relationship between the chief cells and the pro- 
duction of pepsin. These determinations were carried out in such 


a way that the peptic activity in one section was determined 


chemically and compared with the number of chief cells present 
in the next lower section. It was found that the pepsin content 
was highest in the body of the stomach and there in the basal 
part of the mucosa, where the greatest number of peptic cells 
are to be found, and diminished towards the neck of the gland. 
with the decrease in number of the chief cells. 

The characteristic granules of the chief cells were first described 
by LanetEy & SEWALL (1879), who investigated them in a 
number of animals. In the rabbit a comparison of the gastric 


mucosa of starving and digesting animals disclosed a_ relation 


between pepsin and granules. The mucosa of the starving a) 
was rich in granules, and showed a high peptic activity, 

a sparsity of granules and a lower pepsin content were ¢| 
teristic of the digesting animal. Moreover, in the same a) 
the denseness of the granules was not uniform throughowt 
mucosa, and an area rich in granules invariably exhibited a 
peptie activity, while scanty granules always coincided with 

peptic activity. These results were confirmed by others ((: 
woop 1882, Nott & 1905 and Di Curistina 1908 

The study of the granules in the chief cells was, how 
greatly impeded until Bowe found a reliable method 
fixing and staining them. Using this method Bowie & \ 
BERG (1935) convincingly demonstrated the close relatio: 
between granules and pepsin, and the term pepsinogen granu! 
now in general use — should therefore be correct. Since the pri 
writer using Bowie’s staining method has taken the granules o! 
chief cells as a criterion of their degree of maturity, it shou! 
of interest to describe briefly the experiments of the afore) 
tioned writers. 

Their experiments were carried out on well-nourished dog 
three ways. The animals were anaesthetized throughout 
experiment. In each case a metal cannula was inserted thro 
an incision in the stomach wall and a piece of the gastric mu 
excised from the body of the stomach for histological exami) 
tion as to the initial picture. With Bowie’s staining techniy 
it showed abundant pepsinogen granules. 

In the first experiment secretion was induced by how 


injections of histamine, and the secreted juice collected. After 


eight hours another piece of mucosa was excised for histologica 
examination. No change in the amount of granules as compare 
with the initial picture could be observed. The mucosa was sti 


rich in pepsinogen granules. The highly acid juice secreted during 
this eight-hour period was poor in pepsin. This experiment was 


repeated seven times. 
In the second variation secretion was induced by rhythm 


electrical stimulation of the vagus nerve for a period of several 


hours. control piece of mucosa excised after this time showed 
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marked decrease in the number of granules, as compared with 


initial sample. After eight hours’ stimulation the granules 
«re found to have disappeared completely. The total amount 
pepsin in the juice obtained in this experiment was far higher 
in in the histamine experiment. This experiment was repeated 
‘ight animals. 
Finally, in the third experiment (in three animals) secretion 
es induced by repeated injections of histamine for several 
is, followed by prolonged faradic stimulation of the vagus 
ve. After the histamine injections the mucosa _ exhibited 
indant granules, as in the previous histamine experiment, while 
vaval stimulation was even here found to empty the mucosa of 
granules. The juice was poor in pepsin after histamine and rich 
after faradic stimulation. 

From this review of the literature it is evident not only that 
the site of the formation of pepsin is the chief cells —a fact 
now generally accepted — but also that there is a very close 
relation between the granules in the chief cells and pepsin. For 
this reason it appears justifiable to consider the presence of 
granules stainable according to Bowie as a sign that the chief 
cells in question are capable of producing pepsin. 


The Foetal Development of the Peptic System. 
Investigations on man. 

ELsAsseR (1846) showed that the gastric mucosa of stillborn 
infants could digest protein. Since then the development of the 
pepsin-producing apparatus has been the subject of numerous in- 
vestigations both in man and in animals. Notwithstanding the 
valuable work done on this problem, it cannot be said that we have 
today a clear picture of the developmental stage of the pepsin- 
producing system in newborn infants. 

Our lack of knowledge on this subject may be attributed to 
a variety of factors. The material of earlier investigators was 
usually obtained at the ordinary post-mortem several hours after 


death. The consequence of this is well illustrated by a quotation 


from Baginsky (1882): “Die Untersuchung des Magens bietet 
beim Kinde deshalb besondere Schwierigkeit, weil es fast nie 


10 


gliickt, die ganze Schleimhaut wohlerhalten zu finden. I) 
Regel sind Cardia und Fundus zum Theil des Epithels bera 
stiickweise die Schleimhaut fast verloren gegangen oder 
ceriert.’’ The interval elapsing between death and the prep 


tion of the specimen was considerable even in investigations } 


as late as in the present century. In Scumipr’s material (11 


it was 14—40 hours and in Keene & Hewer’s (1929) 12 hi 
Biocu (1903), it is true, fixed the preparation immediate], 


the infant’s death (p. 13) but his method was not well suited 
preserving the granules of the chief cells. MILLER (1% 


commenced fixation half an hour post mortem, but did not st 


in detail the peptic cells, which are of interest in the pr 
investigation. 

The zymogen granules, so characteristic of the functio 
chief cell, are difficult to preserve and stain. Consequently, 1 


earlier investigations suffer from an imperfect histological 


nique. It was not until Bowe elaborated his method that 


difficulty was overcome. Finally, it will be evident fron 
writer’s summary of the literature that the number of 
examined has usually been small —in fact, conclusions 
often been drawn from the analysis of a single case (Tabl 


TasLeE I. Number of Cases in Earlier Investigations Pertainii 


this Work. 


Premature 
late early Full-term 


foetal months 


BWRIPKL .. 1874 
LANGENDORFF 


ToLpT 


SCHMIDT 
Scorr ? ? 
KEENE & From the 4th foetal month to term. 


MILLER { j 4 


niu 
tliat 


& 
vi 
) 
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T 
Tot Cal 
Str 
ELSASSER..........1846 ? ? The 
HAMMARSTEN ......1874 l 9 10 fou 
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rhe investigations referred to in Table I, which comprise the 
most important works on the development of the pepsin-producing 


apparatus in man, require more detailed consideration. 


Ilammarsten, Zweifel, Langendorff, Jakubowitch and Keene 
& tiewer all investigated the peptic capacity by chemical methods. 
H[AMMARSTEN found that the gastric mucosa of full-term infants 
was richer in pepsin than that of any newborn animal (dog, cat, 
rabbit) examined by him. He could find no pepsin in a human 
foetus of seven months. 

ZWEIFEL found pepsin in all his full-term cases and also in 
an infant “etwas zu friih geboren,” but none in an embryo of 
four months. 

LLANGENDORFF’s material consists exclusively of early em- 
bryonie cases and is therefore of little interest for this work, 
which aims at a comparison between the proteolytic enzyme system 
of full-term and viable premature cases. He found peptic activity 
as early as in the fourth embryonic month. 

JAKUBOWITCH mainly investigated somewhat older age groups 
(5 days to 12 years) with the intention of ascertaining how the 
enzymatic activity was influenced by various diseases. Premature 
eases were presumably included in his material, since he states 
that pepsin can be found in full-term as well as in premature 
infants. Unfortunately, he does not state the number and con- 
dition of the cases on which he bases this conclusion. 

KEENE & HEWER made a qualitative investigation of how 
early in foetal life the various digestive enzymes could be demon- 
strated. Taken as a whole, their material was fairly large (37 
cases) but peptic activity was investigated in 13 cases only. 
These cases, all of which showed pepsin, varied in age from the 
fourth foetal month to full-term. These authors supplemented 
their investigation with a histological examination of the gastric 
mucosa. They found that three types of cells could be differen- 
tiated in the main gastric glands in the fourth foetal month: 
mucinogenic, parietal and peptic cells. 

ScHMiIpT examined the pepsin content of the stomachs of 
four newborn infants who had died before or shortly after 
birth. Of these, three were full-term infants and one a premature 


weighing 2200 g. He used a quantitative method (Fy 
turbidity method). Since, however, only one of his cases 
premature, and in addition the material was examined a 
siderable time after death, his results cannot be of great y; 


He found high pepsin values in two of the full-term . 


corresponding according to his calculations to 20 per cent o! 


values in an adult. The premature infant had a pepsin co: 
corresponding to 50 per cent of that of the full-term cases 
third full-t2rm infant, however, showed considerably lower \ 
than the premature infant. 

Instead of post-mortem examination of the gastric mu 
MEYER (1902), REEVE-RAMsSEY (1908), ANDERSEN (1935) 
others examined the gastric juice in newborn but only full 
infants, and found pepsin in all cases. 

All the investigations discussed in the foregoing (with 
exception of those of Scumipr) are of a qualitative rather th 
quantitative nature. 

Histological methods were applied to the study of th 
velopment of the gastric mucosa in man by To.tpt, Baan 
BLocH, Scott and MILLER. 

All these workers were, for one reason or another, interes 
in the differentiation of the cells in the main gastric glands, 
none of them paid special attention to the granules of the c! 
cells, a structure of prime importance for conclusions concern 
the state of maturity of these cells. 

ToLpt, who was mainly interested in the semi-macrosco)i: 
structure of the glands, stated that the chief cells can be fou 
as early as in the fifth or sixth foetal month; he did not menti: 
how many cases were included in his material, nor any details 
the cells studied. 

BAGINSKY examined two eases only, one full-term and on 
premature, born in the seventh foetal month. He could see 
differentiation of the cells in the main gastric glands of the pr 
mature case but found well developed types of cells in the fu 
term one. 

BiocH examined three full-term infants, two stillborn and 
one who died four days after birth. He found the chief as we! 
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as the parietal cells “vollstandig entwickelt.”” He fixed his ma- 
terial im situ by injecting formalin into the abdominal cavity 
immediately after death, thus avoiding difficulties due to 
autulytie processes in the mucosa. He mentions the granules in 
the chief cells but complains of their being unsatisfactorily 
stained —a finding well in accordance with that of other workers 
whe have used formalin as a fixative for zymogen granules. For 
this reason no special interest is focused on the granules in his 
final discussion. He mentions that granules are sometimes present 
and sometimes lacking. 

scoTt’s work has no direct relation to the problem discussed 
in this treatise, but is nevertheless of indirect interest since he 
followed the development of the gastric mucosa by calculating 
the number of crypts and glands per unit surface area in various 
age groups. He found a considerably more rapid increase in the 
nunber of glands during the first third of the last foetal month 
than in any other period. 

MILLER studied the secretion of hydrochloric acid in various 
age groups, and in this connexion examined histologically the 
development of the gastric mucosa in ten cases — six premature 
and four full-term ones. He did not directly mention the chief 
cells but found the general picture of the gastric mucosa of cases 
weighing less than 1 800 g at birth to be of a very primitive type 
as compared with that of full-term infants. 


Investigations on animals. 

In contrast to man, animals have been examined in detail and 
on fresh material. Thus examination of large series of dogs has 
shown that the canine gastric mucosa contains no pepsin until 
two weeks after birth (HAMMARSTEN 1874, WoLFFHUGEL 1876, 
LANGENDORFF 1879, GMELIN 1904). GMELIN supplemented his 
chemical determination of pepsin by histological investigation of 
the gastrie mucosa and found no granules in the chief cells until 
two weeks after birth. 

IIAMMARSTEN (1874) found the gastric mucosa of the cat to 


be poor in pepsin during the first week and rich after ten days. 


SEWALL (1878) could demonstrate no pepsin in this species of 
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animal prior to birth. ToLpr (1880) found that the differ 
tion of cells in the main gastric glands was not complete 


about a week after birth—a histological observation in 
agreement with Hammarsten’s chemical findings. 

In the rabbit no pepsin is found immediately afte: 
(WoLFFHUGEL 1876) but is fairly abundant two weeks later 
MARSTEN 1874). 

Sheep were investigated in series at close intervals | 
WALL (1878). He showed that differentiation of the chiet 
had begun at a foetal length of 14 em (mature foetus = 50 en 
had progressed considerably in embryos 19 em long, in whi 
group peptic activity of the gastric mucosa could be demonst 
by chemical methods. 

In the bovine gastric mucosa, peptie activity could 
monstrated as early as in the third embryonic month (Mor 
1876, GrRUTZNER 1875, LANGENDORFF 1879). 

In the pig, LANGENDORFF (1879) could find no peptir 
vity in embryos just before term. 

In the rat, he found pepsin to be present immediately 
birth. 

As is seen from the above survey, the gastrie muco 
different animals shows no uniformity as to the developny 
peptic capacity. 


It is evident from the foregoing survey of the literature 
the development of the foetal gastric mucosa in man has bee 
studied to such a limited extent that no conclusions can be draw 
with respect to the peptic activity of the premature infant 

For the following reasons the author has investigated a 
fairly large material (70 cases): 

1. The material of previous investigations on man consists 
only a small number of cases, especially in the age group of 
greatest importance here — the premature — about which con 

clusions have often been drawn from a single case. 

The material from man in earlier investigations has oft 

been primarily defective due to a long interval between cleat! 

and preparation. 
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The majority of investigations date from a time when methods 
of examination were unreliable. For this reason probably such 
an important factor as the granules of the chief cells was not 
considered in discussing the maturity of these cells. The 
-hemical methods used were qualitative or only roughly quan- 
titative. 

Because of the great variations from species to species the 
esults of fairly detailed investigations on animals permit of 
10 conclusions concerning the situation in man. 

infants have not hitherto been examined simultaneously both 
by histological and by quantitative chemical methods. 


The Writer’s Investigations. 


In determining the peptic and tryptie activity, post mortem 
material was used. Originally the writer intended to supplement 
the investigations by analyzing the enzymatie activity of gastric 
and pancreatic juice from clinical material, but preliminary de- 
terminations showed that in the case of prematures the sources of 
error in determining enzymatic activity in clinical material 
were of such a degree of magnitude as to preclude this kind of 
investigation. A further opportunity of throwing light on the 
enzymes of premature infants is given by metabolism experi- 
ments. Such experiments in which the writer is participating are 


in progress at Sachs’ Hospital for Children and will be dealt with 


in a later communication. 


Material. 


The investigations were mainly carried out on human mate- 
rial and only to a very limited extent on animals (rat, cat, rabbit). 
According to the literature and the present writer’s findings, the 
development of the enzyme-producing system in the digestive 
tract of different animals varies from species to species. Since 
the interest here is focused on the pepsin and trypsin-producing 
capacity of the premature infant, and since conclusions drawn 
from animals cannot in this respect be applied to man, investiga- 
tions on animals were discontinued at an early stage. 


= 
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The writer’s histological material comprised 70 cases! of 
47 were premature i.e. had a weight at birth under 2 500 e 
material was thus considerably larger than that of any « 
investigation. KEENE & HEWER examined 13 eases, the |; 
number hitherto mentioned in the literature. Furthermor 
material especially covers the important group of the 
premature cases. The maturity of the gastric mucosa in ge 
and the peptic cells (chief cells) in particular was studie 
30 cases the peptic activity of the gastric mucosa was deter 
chemically. Six of the latter cases were not included in the 
logical material. An analogous examination of the pancreas 


made (p. 49). 


Tas_e II. Gastric Material Studied Histologically. 


The Cases Arranged in Groups According to Weight at Birth. 


Weight at Birth, g No. of Cases 


<= 1000 

- 1000 < 1500 
=> 1500 < 2000 
S 2000 < 2500 
S 2500 < 3000 
3 000 


The material was obtained from the Sachs’ Hospital! 
Children and from various maternity hospitals in Stockholn 
(Sédersjukhuset, Karolinska sjukhuset and Allmainna Barnborils 


huset). Autopsy material was used. It was obtained as early as 
1—1.5 hours after death with the exception of two cases (Nos. 1s 


and 71) and was fixed immediately. In some cases, when the writ 
happened to be present at the hospital, the preparation of t! 
material was started as early as half an hour after death. Thi 
writer preferred to prepare the material personally and _ 


' The material originally comprised 101 cases but 31 of them were (is 
carded since study of the case records revealed that either the infant or its 


mother had suffered from some severe disease. 
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ensie that all cases were treated uniformly and that pathological 


cases Were discarded, rather than to obtain somewhat earlier 
fixation by relying on the help of different assistants thus 
risking a lack of uniformity in the method. Moreover, the in- 
terval of one to one and a half hours is relatively short since 
the body temperature of such small infants after death rapidly 
falls to that of the surroundings, thus considerably retarding 
the process of autolysis. Cases of intrauterine death were not 
included in the material if the infant had been dead more than 
half an hour before parturition. 

fhe material was subdivided into weight-groups as in Table 
Il. It will be seen that half of the material belongs to the 
weight-groups between 1000 and 2000 g. Thus the main part of 
the premature cases falls within those interesting groups in 
which medical therapy really appears to be of value in combating 
the difficulties of the neonatal phase. The group of 2000 to 
2500 g¢ contains fewer cases. The limit between full term and 
prematurity was drawn as is usual at 2500 g. Two infants with 
a birth-weight of 2440 and 2270 g respectively — each one with 
its full-term twin — were evidently born at term despite a lower 
weight. 

The material, as is evident from Fig. 1, shows a good correla- 
tion between body length and weight at birth. The weight is 
usually taken as a measure of the degree of prematurity. Body 
length is, however, a better measure of foetal age, and as it is 
of importance in this work to correlate the proteolytic capacity 
of the cases to their foetal age a classification of the cases into, 
age groups on the basis of body length at birth has likewise been 
made. Table III gives the eases classified into groups according 
to body length and approximative foetal age. As is usual in 
clinical practice, it has been assumed that the foetus grows 5 em 
in length during each of the last five foetal months. According 
to this classification the main part of the premature cases were 
from the 8th and 9th month. A classification on the basis of the 
calculated date for parturition likewise shows that the main part of 
these cases were from this period (Table IV). 


2 — 48619 Birgitta Werner 


4000 5000 
Fig. 1. Diagram of the Correlation between Weight and Length of all 
Infants examined. 
Abscissa: Weight in g. 
Ordinate: Length in cm. 

The postnatal age (Table V) varied from 0 hours to one \ 
with the exception of one full-term infant, which survived 
three weeks. The majority of cases lived for about 24 hours 
Some infants died during parturition. These cases are 
particular value in estimating the extent to which food in tli 
stomach or the administration of drugs may have influenced t! 
condition of the gastric mucosa. 


The material thus consists chiefly of cases from the firs 


The 


post-natal days. This should be sufficient, since the object of 
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investigation was to study the stage of development of the 
pro‘colytie enzyme system in premature and full-term infants 
during just this time. It would have been interesting to make 
comparative studies at somewhat later stages as well. This was, 
nevertheless, not done mainly because so many factors make it 
difficult to perform a post-mortem examination on a somewhat 
older child as early as necessary.! 


TABLE III. Gastric material Studied Histologically. 


The Cases Arranged in Groups According to Length at Birth and Approxi- 
mative Foetal Age. 


Approximative 


Length at Birth, ecm Foetal Age 


No. of Cases 


Born in 7th foetal month 
8th 
» 9th 
» 10th 


at Term 


TaBLE IV. Gastric Material Studied Histologically. 
The Premature Cases Arranged in Age-Groups on basis of the Date Calcu- 
lated for Parturition. 


Degree of Debility No. of Cases 


Born in 6th foetal month 
7th 
8th 
9th 
10th 


be 
[wo older infants (41/, months and 1 year of age respectively) have 


nevertheless been examined (p. 29) so as to get an idea of the tendency in 
the development. 


Xeliable information was not available in the other premature cases. 
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TaBLE V. Gastric Material Studied Histologically. 


Time of Survival of the Infants. 


No. of Cases 
Time of Survival 


Premature Full-t 


0—a few minutes 
— 24 hours 
48 » 


days 


weeks 


Total 7 


Taste VI. Gastric Material Studied Histologically. 


Causes of Death of the Infants. 


No. of Cases 


Cause of Death 
Premature ! Full-te 


Congenital debility (only) 

Intervention during parturition 

Pulmonary atelectasis 

Intracranial haemorrhage 

Intracranial haemorrhage + Pulmonary ate- 

Bronchopneumonia 

Congenital heart disease 

Intrauterine asphyxia 


Erythroblastosis foetalis 


Superarenal apoplexy 


Total 70 


It was naturally extremely difficult to obtain material to 
which no objections could be raised regarding the normality of 
the digestive tract. An ideal material should consist only ol afte 


una 
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Birth-weight < 2 500 g. 
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cases that died owing to intervention during labour. The writer 
was, however, unable, despite considerable efforts, to obtain more 
than a few such cases, which can be regarded as controls. Since 
it was not possible to obtain completely homogeneous material, 
the writer endeavoured to compensate this lack by comparing 


premature cases in which the cause of death was another than 


debility alone with corresponding full-term cases. Table VI 
shows the cause of death in the various cases. 

it can be objected that two cases (1 full-term and 1 premature) 
with infectious diseases are included in the material. The cases, 
however, showed no clinical symptoms. The infection, broncho- 
pneumonia, was observed first on post-mortem examination and 
then proved to have been extremely mild in character. The writer 
had originally considered excluding them, but investigation of the 
gastric tract had already been started when the infection was 
discovered in the course of the routine post-mortem examination, 
and as it was found that the examined full-term case suffering 
from infection did not deviate from the normal full-term cases 
as regards the rich granule content of the chief cells normally 
present in these cases (p. 29), both were retained. 


Sources of error in the material. 


It is impossible in biological studies, particularly on human 
material, to avoid certain sources of error. Those of particular 
significance in the present study are as follows: 

1. The material was not absolutely fresh. 

Owing to the varying causes of death, the material was not 

homogeneous. 

The survival time varied. External factors, such as the admi- 

nistration of food and drugs, may therefore have influenced 

the condition of the gastric mucosa. 


The material was not absolutely fresh. 

Preparation of the material could not be begun until some time 
after death of the infants and this source of error was therefore 
wnavoidable. Had the subjects been adults, this error would have 
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been very serious, since the high content of hydrochloric acid 
pepsin in the stomach, as well as a fairly high body temperat; 
during the first hours after death, would have favoured disintee 
tion of the gastric mucosa. According to MILLER (1941) 
others, very little or no hydrochloric acid is, however, present 
a premature infant and the peptic activity would therefore 
mortem be inconsiderable. Since considerably more hydroch| 
acid is usually present in full-term infants, autodigestion o! 
gastric mucosa could, of course, take place. This would, how: 
diminish the amount of pepsinogen granules and thereby 
to decrease rather than increase the difference found (p 
between the premature and the full-term infants. Since 
writer, despite this fact, found an unmistakable differ 
between these two types of newborn infants, this source of | 
does not appear to have been of decisive importance. As 1 
tioned previously, disintegration is considerably retarded 
newborn infants since, due to their small weight, the | 
temperature falls rapidly after death. That this fact is of 
portance can easily be demonstrated by comparing the gas 
mucosa of a rat kept for 1.5 hours after death at a tempera 
of 15° C with that of one kept for the same time at 35° ¢ 
the former case the mucosa is well preserved and in the lat 


(dlisintegrated. 


death. 


Human material is aimost unavoidably heterogeneous i 


2, The material was not homogeneous as regards the cause 


respect. The uniformity of the results throughout the investiga 
tion nevertheless indicates that this source of error can have bee 
only of minor importance. Moreover, in each group of diagnosis 
full-term cases were available for comparison with the premat 
(Table V1). 


3. External factors, such as the administration of food and drugs. 


might have influenced the condition of the gastric mucosa 


Aceording to earlier writers, the digestion of food causes a 
decrease in the amount of granules of the gastric mucosa 
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Nevertheless there is no reason to suppose that the chief cells are 


«ompletely emptied before the production of more pepsinogen 
anules starts. Several writers, SEwALL (1878), LANGLEY (1879), 
REENWOOD (1882), Notu & Sokouorr (1905), Di Cristina 
908), Baskin (1944), have namely pointed out that the 
mulation caused by the ingestion of food decreases the 
‘mber of granules in the gastric mucosa, but by no means 
vuses them to disappear completely. In this respect nor- 
il stimulation differs from artificial with pilocarpine or 
ectrical stimulation of the vagus nerve. The present writer 
estigated the gastric mucosa of young rabbits and rats both 
iter starvation and after administration of food and found 
iat although there was a decrease in granule content after 
‘als, it was still considerable. In the writer’s human ma- 
vial the difference between the amount of granules in premature 
id full-term infants was so considerable (p. 31) that it 
hould completely eclipse any variations due to different phases 
digestion. A comparison of full-term cases to which food was 

administered with those which received no food revealed no 

marked difference in the amount of granules, nor did the ad- 
ministration of drugs appear to have had any effect in this respect. 

Cases in which death had occurred during parturition were used 


as controls. 


Material from animals. 

The writer’s animal material was collected from rats, rabbits and eats. 

The writer, as did earlier workers, found varying conditions in diffe- 
rent species of animals as regards the granules of the chief cells of the 
vastrie mucosa. The rat showed granules at birth with a considerable 
increase during the first days of life. No granules of the chief cells 
were found in newborn rabbits, nor were any demonstrable in the cat 
up to the 6th day of life. 

As mentioned previously, both starving and digesting animals were 
examined. A difference, though not a marked one, in the amount of gra- 
nules was observed. 


Preparation of the material. 
Partial autopsy was performed one to one and a half hours 
after death. The stomach, duodenum and that part of the small 
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intestine immediately following it were excised. The pane 
and intestine were dissected from the stomach and duoden 


(For further details of the preparation of the pancreas see p. > 


The stomach was opened along the greater curvature by an inci: 
prolonged through the duodenum. The stomach was usi 
empty. The mucus covering the gastric membrane was wiped 
with paper tissue but in no case was the membrane washed. 
cases showing any pathological conditions in the digestive t) 
such as an intestine abnormally filled with gas, discoloured 
tricular content or punctate haemorrhages in the gastric mu 
membrane were discarded. The specimens examined all shi 
macroscopically well preserved mucosa, pale grevish-red and 
normal folds. 

The specimens were stretched on a cork sheet and fixed 1 
with glass nails through the margin of the gastric wall. S 
in the chemical method used in this investigation the } 
activity was determined per unit surface area of the mucosa 
the body of the stomach, it was necessary in the cases exam 
by the chemical method to excise pieces of the gastric mucosa 
known surface area. Therefore the stomach wall was stret: 
on the cork sheet to just the extent necessary to flatten the f 
of the mucosa. One or several pieces were stamped out from 
body of the stomach with a hollow cylindrical silver-steel co: 
bore of known diameter. (See p. 36 for the further chen 
treatment of the excised samples.) The remainder of the mucos: 
as well as the whole stomach, in those cases in which only hist 


logical examination was carried out, was treated as follows: 


Histological Treatment of the Gastric Mucosa. 


Fixation and staining. 


After the stomach wall had been stretched on the cork s! 
it was fixed according to ReGaup’s method. The fixation fluid 
consisted of a 3 per cent aqueous solution of potassium bichromate 
and a 40 per cent solution of formaldehyde in the proportio 
of 4:1, the solutions being mixed immediately before use 
Since acid dissolves the granules in the cells, the formaldehyde 
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25 
was neutralized with calcium carbonate. In order to obtain 
well preserved granules, it is essential to mix the fluids 
immediately before use. The preparation remained in the fixing 
solution for 4+ days, the fluid being changed daily. It was 
then transferred to a 3 per cent solution of potassium bichromate 
with a change of the solution every 48 hours. Fixation took place 
in a dark vessel. The preparation was then washed for 24 hours 
in running water and dehydrated in rising concentrations of 
alcohol. It was embedded at 56° C in paraffin after rapid passage 
through methyl benzoate, benzene and benzene—paraffin. 

Bowlre & VINEBERG achieved excellent results in their experi- 
ments using this fixation method. The present writer tested the 
method on the gastric mucous membrane of human adults and 
found it satisfactory. Preservation and staining of the zymogen 
granules have earlier caused considerable difficulties, since the 
majority of fixatives dissolve the granules. The writer was only 
interested in finding a reliable method for the investigation of a 
clinical material and not in testing various techniques used pre- 
viously, often with unsatisfactory results. No discussion of such 
methods will therefore be entered into here. 

The preparations were cut into sections as thick as 10y in 
order to make it easier to observe the granules in the less rich 
sections. 

The sections were stained according to the method described 
by Bowre (1936). He used erystal violet and orange G to stain 
the granules of the chief cells in contrast to other tissues. The 
present writer used the same combination of stains, i. e. crystal 
violet (Aktiengesellschaft fiir Anilinfabrikation, Berlin) and 
orange G (G. T. Gurr, London). 

Stock staining solution: 2 g@ of crystal violet were dissolved 
in 500 ee of distilled water and 1 @ of orange G in 250 ce of 
distilled water. Both solutions were filtered. The crystal violet 
solution was then added to the orange G solution in such a 
quantity that a few drops of the mixture on a filter paper gave 
a violet blot, crystal violet being added as long as this violet blot 
was surrounded by a yellow zone. When the mixture was allowed 


to stand a precipitate soon formed. This was filtered off and 
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dried to a powder. The stock solution was prepared by dissoly 
0.1 g of powder in 10 ce of 95 per cent alcohol. It was fo 
possible to keep this stock solution for several months without 
deterioration. 


Staining solution: 0.8 ce of the stock staining solution 
added to 50 ce of 20 per cent alcohol prepared with new!) 
stilled water. 

Staining and differentiation: The sections were passed thr 
xylene to absolute alcohol and down to 50 per cent alcoho! 
then transferred directly to the staining solution in which 
remained for 24 hours. The slides were then removed and ( 
off quickly around the section and blotted once only under 1 
layers of smooth filter paper. The paper was carefully | 
from the slide and the section for differentiation at once co. 
with a few drops of clove oil diluted with an equal volun 
xylene. The differentiation usually took 30—60 minutes. Wh 
was complete, the sections were passed through several bat! 
xylene and benzene and mounted in benzene balsam, which 
allowed to harden at room temperature, since according to B 
the stain fades in heat. 

Staining results: The granules of the chief cells staine 
tensely dark violet, the surface epithelium somewhat lighter vio 
the red corpuscles brick red and the white corpuscles dark vii 
The remaining tissue stained pale reddish-yellow. The gran 
of the chief cells thus contrasted excellently against it. (Plat 

On account of its morphology, the surface epithelium ca: 
confuse the picture, despite its similarity in colour. In black a 
white photographs of the sections at a low magnification, ho 
ever, the blood corpuscles can lead to some confusion since t! 
like the granules, can be assembled in groups basally in the mucous 
membrane. In the slides, however, there is naturally no difficulty 
in this respect. 

Bowie emphasized that the preparation should be fresh and oi! 
suitable thickness for fixation in order to obtain a satisfactor) 
tl 


staining afterwards. Both the groups to be compared in 


present writer’s investigations were treated similarly, and sinc 
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' thinness of the tissue walls was ideal for fixation, the con- 
ions for staining should have been favourable. Bowie fixed 
sections to the object glass with gelatin. The present writer 

d egg-white and glycerol without inconvenience. Since it was 
possible to obtain natural clove oil, eugenol was used instead. 
‘se eugenol obtainable proved to contain impurities which caused 
fuse diffusion of the stain during differentiation, and it was 
herefore necessary to purify it by repeated distillation be- 


rove use. 


The secretion of the hydrochloric acid in the stomach of the newborn 

ems to be fairly well studied especially after Miller’s (1941) large- 
ale investigation on full-term and premature infants. This and other 
vestigations make it clear that the premature infants exhibit achlor- 
ydria in a large percentage of cases. In ten cases Miller studied the 
uistologieal picture of the gastric mucosa of full-term and premature 
infants with special attention to the parietal cells. In these cases he 
found that the parietal cells were scantily represented in infants under 
2000 ¢ and that their number increased with the weight of the infant, 
the gastrie mucosa of infants weighing 3000 g being rich in these cells. 
The writer has in the present work cursorily studied the parietal cells 
and found a situation in good agreement with Miller’s results. The pa- 
rietal cells were at first studied in slides stained with haemalum Congo 
red in which the chief cells stain blue and: the parietal cells reddish 
brown. Since the latter were, however, distinctly seen (Figs. 6, 10, 21, 
24) even in slides stained with orange G erystal violet they were later 
studied only in these slides. 


Sources of error in the histological technique. 

As the premature cases were prepared identically with the 
full-term ones the sources of error should have been the same in 
the two groups compared and there should consequently be no 
variations in the results due to the technique. It should be 
evident from the fairly detailed review of earlier investigations 


that it is possible to stain satisfactorily the granules which are 


intimately — either by being the proenzyme or in some other 
way — connected with pepsin. Bowie’s and Vineberg’s experi- 
ments (p. 8) were of particular significance in this respect. It 


is not, however, self-evident that other substanees, sueh as the 
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intrinsie factor, rennin, lipase and urease, in addition to pep 
have no relation to the granules stained. 

The intrinsic factor can be disregarded, since it oceurs in 
pig in the mucosa of the pylorus, although this has no eran) 
stainable with the method used here. 

The presence of rennin as a special enzyme in the stomac! 
the calf must nowadays be considered as established. Tavpi 
KLEINER (1932) were able to isolate in calves a highly active re: 
preparation entirely free from pepsin. It has not, however, | 
possible in man nor in a number of other mammals to different 
the carrier of the rennin principle from pepsin. If two diffe: 
enzymes were present it should be possible to separate then 
some of the methods used on calves (HAMMARSTEN 1874, 1! 
1911, 1915, 1922, Rakoczy 1910). Since Norturop and col! 
rators (Norturop, Kunitz and Herriortr 1948) demonstr: 
that crystalline pepsin also has a considerable rennin effec: 
is most probable that the rennin activity in these mammals is 
to pepsin (HoLTerR and ANDERSEN 1934). ANDERSEN (1935 
unable to demonstrate in infants any particular enzyme ot 
than pepsin with a rennin effect. On these grounds it sho 
therefore be possible to eliminate rennin in a discussion concer: 
the granules of the chief cells. 

According to the majority of workers, IprAHim (1909), Ki 
& Hewer (1929), Kuumpe & NEALE (1930), Levini 
Gorvon (1942), lipase is present in the stomach of newborn 
fants, but its site of production does not coincide with that 
pepsin. Guick (1934) using Linderstrém-Lang’s section cutt 
technique, demonstrated that lipase occurs particularly in 
superficial area of the mucous membrane of the entire stomach 


On comparing various regions of the stomach, it was found tli 


the region in which the chief cells are most numerous contail 
least lipase. 

With the same method, the presence of urease in the stomach 
was also demonstrated, but only in the most superficial layers 
the mucous membrane (LINDERSTROM-LANG and OHLSEN 1!) 
FITZGERALD 1946). 

It can therefore be concluded that the relation between pepsin 


and the granules of the chief cells is a specific one. 
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Histological results. 


Microscopical examination revealed no pathological conditions 
in the stomach in any of the cases included in this material. 


wes with a birth-weight over 3000 g. 


Since the full-term cases represent normal conditions, it is 
mest suitable to begin with them when describing the gastric 
mucous membrane in various age groups. Cases with a birth- 
weight between 2500 and 3000 g¢ which may or may not be 
full-term are described after the premature. 

The full-term mucous membrane was well developed with narrow 


pits and in the body of the stomach closely spaced glandular 


tubules which reached the base of the mucous membrane. There 
was differentiation of the cells, with a deeply staining superficial 
epithelium and well marked chief and parietal cells. The maturity 
of the glandular mucosa was such that the chief cells lying most 
basally around the blind ends were filled with pepsinogen 
granules, which stained dark violet. Each gland had a small group 
of cells containing granules. (Figs. 5, 7, 8, 12, 13, 18, 20, 23 and 26.) 
At low magnification a typical picture of the preparation was 
obtained on microscopic examination: in the deepest part of the 
mucosa a marked border of violet granules was seen to contrast 
against the light pink colour of the remaining tissue (Plate 1). 
The chief cells higher up in the glandular tubule, counted from 
its blind end, showed no granules. They differed here from the 
parietal cells in being small and dark. 
Specimens taken from two older full-term infants (aged 4 months 
weeks and 12 months respectively showed a picture intermediate to 
newborn full-term and adult gastrie mucosa. In the latter the granular 
zone oceupies approximately three-fourths of the cross section of the 
mucous membrane. (Figs. 2 and 3.) 


It is of interest to point out that as is evident from the 
description of the cases (p. 66) there were very few deviations 
from the normal picture described here. The granules in the 
mucosa were less apparent in some areas but areas rich in them 
were always found. The results could not have been so uniform 
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had the deficiencies in the material due to variations of the survi 
time, administration of food and drugs, general condition a 
cause of death had any decisive influence on the amount 
granules of the chief cells. 


Cases with a birth-weight from 1000 to 2000 g. 


The smallest infants were from the beginning of the 8th, 
the heaviest from the 9th foetal month. In the youngest infants 
mucous membrane was strikingly immature (Fig. 24). It was t! 
the pits were wide and the glandular tubules short and wii 
spaced. During the 8th and 9th foetal months the mucosa bee: 
more mature in character. The glands became longer and n 
closely spaced. Even in the youngest infants there was diffe: 
tiation of the glandular cells into parietal and chief cells and 
surface epithelium stained deeply violet (Plate II). The pari 
cells were large and light, situated both in the line of the ¢! 
cells and, in older infants, behind them in relation to the lun 
The chief cells were smaller and darker and situated at 
lumen of the gland. 

As regards the granules of the chief cells, there was 
reason to subdivide the cases into age groups, since 
granules were as scarce in the 9th as they were in the 
ginning of the 8th foetal month. At low magnification 1 
roscopic examination of a vertical section of the mucosa revea 
no granules in any of the cases. If the basal region of 
mucosa was examined closely at high magnification, a f 
often small, typically stainable granules were observed in sone 
scattered cells at the base of the glands (see description of tly 
cases p. 66). In several (24) of the preparations the writ: 
found no granules. It could be expected that the latter prepara 
tions represented only the youngest cases in the group. This was 
however, not the case since gastric mucosa from infants just unde! 
the limit of 2 000 g sometimes showed no granules. Plate II shows 
a vertical section of a mucous membrane from this group. It is not 


typical for the group as a whole as regards its semi-macroscopi« 


appearance, since it is an extremely primitive one. The older 
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es had usually a somewhat more mature appearance (Figs. 4, 10, 
As regards the granules it is, however, representative since 


through the group these were so scanty that they were only 


‘isible at high magnification. Granules do not therefore increase 
mount with increasing age in this group to such an extent 
younger and older cases can be distinguished. 
‘he difference between full-term cases and those discussed 
is very considerable as is seen on comparison between Colour 
Places I and II or on comparison of for instanee Figs. 5, 7 and 12 
wit 4+, 6 and 14. The writer’s material thus indicates that the 
development in maturity of the chief cells is very slow during the 
foetal months from which a large and important group of pre- 
maiure infants derive. 


s with a birth-weight from 2000 to 2500 g. 


ln the group of infants with a weight at birth over 2 000 
and up to 2 500 g, i.e. cases from the 9th and 10th foetal months 
there was, contrarily to what could be expected, no considerable 
increase in the amount of granules. The coarser structure of the 
mucosa had a practically mature appearance with closely spaced 
glands (Figs. 9,17). The development in this respect was entirely 
in agreement with the observations made by Scorr (p. 13), i.e. 
that there is a particularly large increase in the number of glands 
during the first third of the 10th foetal month. The increase in 
the amount of granules of the chief cells was however rather 
insignificant. The granule-containing cells occurred at closer in- 
tervals along the basal line of the mucosa, but this was probably 
only due to the inereased number of glands. The number of 
granules in each cell was still small. The larger number of cells 
containing granules nevertheless implied that the mucous mem- 
brane taken as a whole was somewhat richer in granules. In this 
group the gastric mucosa held more numerous parietal cells than 
in the foregoing group. 

Apparent exceptions in this group were two infants weighing 
2440 and 2 270 g respectively (Cases No 6 and 36) which despite 
their low weight had a gastric mucous membrane rich in 
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pepsinogen granules (Fig. 15). These infants were, howe, 
full-term, since each had a twin weighing more than 3 000 e 


Cases with a birth-weight under 1000 g. 

In the few preparations available from infants weighing 
than 1000 g@ (Fig. 11) the gastric mucous membrane was 
and poorly developed as regards glands. The writer observ 
few granules in solitary cells in one of these cases, but non 


the others. 


Cases with a birth-weight from 2500 to 3000 g. 

In the group of infants weighing between 2500 and 3 0 
at birth (Fig. 16) there were transition cases with nume 
pepsinogen granules as well as cases in which these were sca 
Parietal cells were present in still greater numbers than it 


previous group. 


Discussion of the results. 


As can be seen from the foregoing discussion and from 


photographs, the difference between premature and full-t 


infants as regards the granule content of the chief cells in 
gastric mucosa is so marked that a mathematical expressio: 
this difference seems to be quite superfluous. 

The writer’s material indicates that though it is possible 
the formation of pepsinogen granules in the chief cells start 
at an early stage of foetal life, then it progresses so slowly t 
it is not possible to grade the maturity of the chief cells in cases 
from the beginning of the 8th to the beginning of the 10th foeta 
month. The granule formation then accelerates considerab!]\ 
ing the 10th foetal month. 

The writer, as did Miller (1941), found but few parietal cells i 
younger premature infants, and an increase in number with increasing 
age. These cells were, however, only investigated cursorily by the write 
in the slides made for the work on pepsin. No conclusions regarding 
their functional capacity were therefore drawn. 

These findings are of interest because, even if the fact thiat 
the stomach of a premature infant is also in a premature con 


Plate I, Gastric mucosa from a full-term infant. Weight 
at birth 3340 g. Death 24 hours after birth due to 
bronchopneumonia. In the basal part of the mucosa a 
border of cells containing violet pepsinogen granules. 


Plate II, Gastric mucosa from a premature infant. 
Weight at birth 1560 g. Death 24 hours after birth 
due to congenital debility. In the basal part of the 
mucosa no granules are to be seen. 
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Gastric mucosa from an adult show- 
he amount of pepsinogen granules. 


occupy more than three-fourths 


» vertical section. 


gement 70 


Fig. 3. Gastric mucosa from 
a full-term infant 4 months, 
2 weeks of age. 

The border of pepsinogen 
granules is much more 
marked than in newborn 
full-term infants. 
Enlargement 188 
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Fig. 4. Case No 19. 

Birth-weight 1930 g. 

Premature gastric mucosa. 

Some pepsinogen granules in 
many chief cells but not discerni! 


the photograph. 
Enlargement 125 


Fig. 5. 

Case No 
Birth-we 
4000 g. 
Full-term gas 
tric mucosa 
A marked bor 
der of pepsin 
ogen 
Enlargement 
188 


we 
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. Case No 59. 
weight 1 780 g. 
iture gastric mucosa. 
psinogen granules dis- 
le. 

gement 188 


Fig. 7. Case No 33. 
sirth-weight 3680 g. 


Full-term gastric mucosa. 


A marked border of pep- 


sinogen granules. 


Enlargement 188 
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Fig. 8. Case No 17. 

Birth-weight 4 080 g¢ 
Full-term gastric 
A marked border of 
sinogen granules. 


Enlargement 188 


Fig. 9. Case No DS. 

Birth-weight 2 120 g. 
Premature gastric mu 
A few groups of pepsin 


granules not discernib 


the photograph. 


Enlargement 188 
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Fig. 10. Case No 54. 
Birth-weight 1790 g. 


Premature gastric mucosa. 


Small groups of granule-containing cells. 


Enlargement a 188 ~, b 625 
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Fig. ll. Case No 60 
Birth-weight 950 
Premature gastric 1 
No pepsinogen granuk 
cernible (the black 
les” seen represent 
corpuscles). 


Enlargement 188 


Fig. 12 
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I i3. Case No 66. 


B -weight 3790 g. 
Fu -term gastric mucosa. 
A rked border of pepsinogen granules. 


Ei gement 325 


Fig. 14. Case No 63. 


Birth-weight 1 660 g. 


Premature gastric mucosi 


In two cells pepsinogen granules dis- 


Enlargement 325 
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Fig. 15. 

Case No 
Birth-wei 
2440 g 

Gastric m 
from a 

term twi 
A marke: 
der of pe} 
gen gri 
Enlargen 
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Fig. 16. Case No 24. 

Birth-weight 2 830 g. 

Gastric mucosa from an infant | 2 
weeks before calculated time. 


Some pepsinogen granules 
closely placed groups (the arrows 
clearly discermble in the photog 


Enlargement 125 
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I 17. Case No 35. 


B -weight 2070 g. 

P ature gastric mucosa. 
Sp se pepsinogen granules 
n iscernible in the photo- 
gi 

E gement 188 


Fig. 18. Case No 37. 
Birth-weight > 3000 g, 
Full-term gastric mucosa. 
A marked border of pep- 
sinogen granules. 

188 


Enlargement 
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Fig. 19. Case 


Birth-weight 


No 70 


1250 g 


Premature gastric n 


Some pepsinogen 


in single chief cells. 


Enlargement 


Fig. 20. Case 


Birth-weight 


Full-term gas 


ISS 


No 29 


3450 


tric n 


A marked bordet 


sinogen granules. 


Enlargement 


Fig. 21. Case 


Birth-weight 


Premature gastric mu 


ISS 


No 49 


1 020 


No pepsinogen granul 


cernible. 


Enlargement 
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Fig ‘2. Case No 64. 


Bir -weight 1150 g. 
Pre ature mucosa. ; D 
Son pepsinogen granules 

in s. gle chief cells. 


Enl: gement 188 » 


Fig. 23. Case No 61. 
Birth-weight 3450 g. 
Full-term gastric mucosa. 
A marked border of pep- 
sinogen granules. 


Enlargement 188 » 


Fig. 24. Case No 68. 
Birth-weight 1310 g. 
Premature gastric mucosa. 
No pepsinogen granules dis- 
cernible. 


Enlargement 188 
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Fig. 25. Case No 14. 
Birth-weight 1 695 g. 

Premature gastric mucosa. 

Small groups of pepsinogen gran 
Enlargement 188 


Fig. 26. Case No 45. 
Birtn-weight 3 070 g. 
Full-term gastric mi 
A marked border of 


membrane. 


Enlargement 70 


sinogen granules runs alo 
the basal line of the muco 
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27. Case No 68, 
iature gastric mucosa 
an infant with a weight 
310 g. 

us surface cells stained 
Schiff’s reagent after 


ment with periodic 
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m is not surprising, the immaturity of the stomach late in 
al life is far greater than would appear likely from the degree 
prematurity of the infant. 


Chemical Determination of Peptic Activity in Extracts 


from the Gastric Mucosa. 


\s is evident from the discussion of the histological results, a 

ced difference was found in the amount of pepsinogen 

‘ules of full-term and premature infants. The probability 

this difference represents a corresponding difference in the 

ty of these two groups of infants to digest protein is well 

pported by analyses of the peptic activity in a number of the 
eases studied histologically. 


TasLe VII. Gastric Material Studied Chemically. 


The Cases Arranged in Groups According to Weight, Length and Approxi- 
mative Foetal Age. 


Weight at Birth, g No. of Cases 


1 000 
= 1000 < 1500 
S 1500 < 2000 
= 2000 < 2500 
> 2500 < 3000 
= 3000 


Length at Birth, Approximative Foetal Age No. of Cases 


Born in the 7th foetal month 
» 8th 
» » 9th 
» » 10th 
at term 


3 — 48619 Birgitta Werner 


ol 
6 
30 
4 
9 
30 | 


TasLe VIII Gastric Material Studied Chemically. 


Time of Survival and Causes of Death. 


No. of Cases 
Time of Survival 
Premature’ Full -te 


0 hours 
< 24 » 


Total 30 


No. of Cases 


Cause of Death : 
Premature Full-te 


Congenital debility (only) 

Intervention during parturition 

Pulmonary atelectasis 

Intracranial haemorrhage 

Pulmonary atelectasis + Intracranial haemor- 
rhage 

Bronchopneumonia 

Congenital heart disease 

Intrauterine asphyxia 

Suprarenal apoplexy 


Total 30 - 


These analyses were for several reasons started later than the 
histological investigation and thus only 24 cases out of the 70 cases 
studied histologically were examined. Six additional cases were 
studied only chemically. 22 out of the total 30 cases had a birth 
weight under 2 500 g. 

The youngest infant had a birth-weight of 700 g. The majority 
of the premature infants belonged to the 8th and 9th foetal 
months and had a birth-weight between 1600 and 1700 ¢. Three 


500 g. 


1 Birth-weight < 2 
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ses with a birth-weight between 2 000 g and 3 000 g are included 
in this material. Of these, one weighed 2120 ¢ at birth, had a 


body length of 44.5 em and was born eight weeks before term, 


the second, 2 600 g, 48 em long, born five weeks before term and 
the third, 2 940 g, 48 em long and born two weeks before term. 
(Table VII.) 
The time of survival and causes of death are seen in Table 
Viil. The survival time varied between 0 hours and 1 week with 
e exception of two cases, one premature and one full-term, both 
whom lived for three weeks. 
in the chemical studies the peptic activity was determined per 
surface area of the mucosa from the body of the stomach. 


Preparation of the Material. 


As deseribed earlier (p. 24), the stomach was opened and 
fixed to a cork sheet. The mucous layer covering the inner sur- 
face of the mucous membrane was wiped off with paper tissue 
and one or several pieces of the gastric mucosa of a known surface 
area stamped out from the wall of the stomach. 

In determining the actual surface area of the excised samples 
it was necessary to stamp out the samples from a mucosa 
in which the folds had been completely flattened but not 
excessively stretched. The stomach wall was therefore stretched 
to just the extent necessary to flatten the folds in the mucosa. 
This was easy in the premature but somewhat more difficult in 
the full-term eases, where the muscular layer of the gastrie wall 
was more developed. In the latter a certain degree of excessive 
stretching was preferred to insufficient flattening of the folds, 
since excessive stretching would decrease rather than increase the 
difference found (p. 48) between the two groups of infants 
compared. 

In a number of cases two proximal samples were taken from 
the body of the same stomach and the peptic activity determined 
in extracts from each of them. Results from the corresponding 
samples given in Table IX indicated that the surface area could 
be determined fairly accurately. 


TABLE IX. 


Comparison in Some Cases of the Peptic Activity in the Extracts from 

Proximal Samples (I and II) of the Gastric Mucosa from the Same Ston 

The Peptic Activity is Estimated by the Method Described on Page 32 

Expressed in Milliequivalents <X 10°° Tyrosine per cc. Trichloraceti: 
Filtrate. 


Sample of Mucosa 
Case No. excised 


10.6 
3.0 


0.9 


The excised samples of mucosa were frozen in liquid ai: 


allowed to thaw at 4° C in order to disrupt the cellular struct 
thereby facilitating extraction of the zymogen. 10 ec of 0) 

hydrochloric acid per 226.8 mm? (=0.5 ce per 11.34 m 
surface area of mucosa was then added to the sample and ext) 
tion and activation of the pepsinogen allowed to take place, \ 
frequent stirring, at 4° C. 

After 48 hours the extraction mixture was centrifuged ani 
the peptie activity determined in a dilution series of the clea 
supernatant. A dilution series was made since the values found 
for the peptic activity of the different dilutions must fall on a 
curve with a characteristic form. An atypical curve would indicate 
an error at some stage. 


The Method used for Determination of Peptic Activity. 


The estimations of peptic activity have been made _ with 
Anson’s colorimetric method (ANson 1938, NortuHrop 193!)). 
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s method was for several reasons better suited to the 
irements of this investigation than the more commonly 
| titrimetric methods in which the enzymatic activity is 
sured by the amount of carboxyl or amino groups liberated 
ing digestion of a protein substrate under standard con- 
ons. Thus, for instance, it is evident that in estimating 
enzymatic activity in unpurified organ extracts the amount 
carboxyl and amino groups liberated will depend not only 
the amount of proteinase in the sample to be analyzed but 


» on the various peptidases that are almost infallibly present 


erude extracts and that find an ideal substrate in the 

teinase-predigested protein. The amount of carboxyl and 

no groups liberated during digestion will therefore be greater 
than that which can be accounted for by the activity of the 
proteinase alone. In Anson’s method the enzyme solution to be 
tested is allowed to digest haemoglobin under standard con- 
ditions and its activity measured by the amount of those split 
produets that are formed during digestion, and which give a 
characteristic blue colour with Folin-Ciocalteu’s phenol reagent. 
The colour given by the split products is due chiefly to the 
tyrosine liberated during digestion and is arbitrarily assumed to 
depend on this amino acid only. The intensity of the colour is 
therefore compared with that given by a tyrosine solution of 
known concentration, and the enzymatic activity expressed by the 
amount of tyrosine which would give a colour of the same intensity 
as that given by the split products. In this method such split 
produets as give a blue colour with Folin-Ciocalteu’s reagent are 
formed exclusively by the action of proteinase on protein (Myr- 
bick & Bamann 1941). Consequently, continued digestion 
of the proteinase-predigested substrate by peptidases does not 
increase the colour value of the split products. Contamination 
with peptidases of the sample to be analyzed for proteinase should 
therefore have little or no influence on the aceuracy with which 
the proteinase activity can be estimated according to this method. 

In this work, where the activity of unpurified enzyme extracts 
had to be analyzed, some deviations from Anson’s method were 
unavoidable, and a description of the experimental procedure 
therefore follows. 


= 

| 
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Preparation of the substrate. 


a) Haemoglobin stock solution: 


Fresh ox blood was decalcified at the slaughterhouse by the addi 
of one part of a 3.8 per cent solution of trisodium citrate to four | 
blood. After cooling it was brought to the laboratory and centrif 
The supernatant plasma and the layer of leucocytes covering the 
corpuscles were sucked off and discarded. The red corpuscles were wa 
by suspending them in 50 volumes of physiological saline, the s: 
being removed in a blood separator. The thick mass of washed 
puseles was poured into cellophane tubes, 1 em in diameter, and 
lyzed against running tap water. After 48 hours’ dialysis, during y 
haemolysis took place, the haemoglobin solution was practically free 
substanees not precipitable by trichloracetic acid, that give a colo 
action with Folin-Ciocalteu’s phenol reagent. As the presence ot 
stroma did not interfere with the procedure at any stage, no att 
was made to remove it. The protein concentration was determine 
desiceating a sample of known volume at 105° C and weighing th: 
sidue. The value thus found was checked by determining the pr 
nitrogen by the micro-Kjeldahl method. 

The haemoglobin solution was frozen in 50 ce cardboard ice-c 
containers and stored at —15° C. The containers were covered to 
vent evaporation. The haemoglobin solution could be stored in this 
dition for months without decomposing. Whenever a new solutio: 
haemoglobin was made, a substrate prepared from it and from the 
vious solution was found to give the same value when digested 
equal amounts of purified pepsin. 


b) Substrate: 


The substrate was prepared as follows: A container of haemoglo} 
solution was allowed to thaw and was thereafter diluted to a haen 


globin concentration of 2.5 per cent with redistilled water. The pH 


brought to 1.6 by the addition of 0.3 N HCl (3 parts 2.5 per cent haemo- 


globin solution and 1 part HCl). The haemoglobin substrate could 


kept in this condition at 5° C for at least two days without an increas 


in the blanks. 


Procedure in estimating the peptic activity. 


Digestion was carried out in thin-walled test tubes, 130 


1) 


mm, placed in a water bath at 30° C for the time of digestion 


Preliminary to the actual digestion all test tubes and flasks ¢ 
The 


taining the enzyme solution were kept in an ice-water bath. 
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extract of the gastric mucosa was partly used undiluted and 
partly after dilution with 0.1 N HCl to 75, 50 and 25 per cent 
of the original solution. For the different enzyme dilutions, two 
test tubes — one for the test and one for the blank — were placed 
in the iee-water bath and 0.5 ce of the corresponding solution 


pipetted into each of them. The tubes with the enzyme solutions 


were then transferred one at a time to the water bath, and 2.5 ce 
of the substrate solution pre-warmed to 30° C immediately added, 
the time of adding the substrate being noted. The substrate and 
enzyme solutions were thoroughly mixed with a slender glass rod 
which was left in the test tube during digestion. The tubes with 
the blanks remained in the ice-water bath. Exactly 20 minutes 
after the substrate had been added digestion was discontinued 
by mixing 5 ce of 0.3 N trichloracetic acid with the diges- 
tion mixture. First trichloracetic acid and then substrate was 
added to the blanks. All tests and blanks were filtered. Munk- 
tell’s filter paper 00 was used. 5 ee of 0.5 N NaOH and 1.5 ee of 
Folin-Ciocalteu’s phenol reagent (diluted 1:3 with redistilled 
water) were added to 2.5 ce of each filtrate, the rate of adding the 
reagent being constant. Within two to ten minutes after the addi- 
tion of the reagent the blue colour developed was compared in a 
Duboseq colorimeter with that given by a standard solution 
of tyrosine in 0.1 N HCl. The concentrations of the standard 
tyrosine solutions were chosen so that they did not deviate 
more than + 25 per cent from that of the test solutions. The 
necessary standard solutions were made by diluting a stock solu- 
tion of 0.01 M tyrosine in 0.1 N HCl. The tyrosine content 
of the standard solution was controlled in a Beckman photometer. 
This photometer was, unfortunately, not available for the routine 
test readings. The tyrosine concentration (p. 40) caleulated 
from the colour value of the test minus that of the blank is 
due to the amount of split products eolourable with Folin-Cio- 
ealteu’s reagent and is thus proportional to the amount of protein 
hydrolyzed and therefore to the peptic activity. 

Since as pointed out previously the writer did not in every 
detail use the standard conditions of Anson’s method and since 
the investigation only aimed at a comparison of the enzymatic 
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activity of premature and full-term infants, the values wer 
pressed simply by the amount of tyrosine per ce trichlora 
acid filtrate and not in any absolute units, which are of but | 
interest in this connexion. For the sake of completeness 
approximative calculation of the values into Northrop’s pe 
units has nevertheless later been made. 

The analytical procedure was controlled at frequent inte: 
by determining the peptic activity of a U.S. P. pepsin pre) 
tion (1: 10000) stored at—15° C in a paraffined flask. D. 
tion from the mean value in these determinations was on 
average 3.28 per cent. 


Discussion of the Method. 


The mucosa was only wiped clean of the layer of mucus « 
ing its surface and not washed, in order to avoid extracting 
intra-cellular pepsinogen in washing away the mucus. That 
did not interfere with the accuracy of the method despit: 
fact that some pepsin or pepsinogen is dissolved in the muci 
evident from the good agreement in the values for the } 


activity of two proximal samples of mucosa from the s 
stomach (Table IX). For the same reason possible errors 
measuring the surface area of the excised samples of miu 
cannot have been of any importance. The extraction of the pe) 
was arbitrarily allowed to take place for 48 hours. This time was 
evidently sufficient, since a prolongation of it did not increase 
the amount of pepsin that could be extracted. That it was ot 
unduly long was evident from the fact that the peptic activity «i 
not decrease if the extracts were kept for one more day at 4° | 
When a proteolytic enzyme is allowed to act on an appropriate 
substrate under optimal conditions of pH, the rate of digestion 
will depend on the amount of enzyme and substrate, the tem- 
perature and the time of digestion. In the method used here, 
experimental conditions are such that the rate of digestion, 
measured by the amount of split products formed, varies on!) 
with the amount of enzyme and is proportional to it. This is true 
when the amount of substrate is such that an increase will not 


li 

a 
of 
So 
son 
Wal 
(‘10 
hig 
for 
filt 

wa 
ide 
the 
err 


41 


d up the rate of digestion and the temperature chosen is so 
and the time of digestion so short that the formation of 
-me-inhibiting substances, or other changes in the substrate, 
ot obseure the proportionality between the rate of digestion 
the amount of enzyme (BALDWIN 1947, NortHRop 1939). 
‘he time and temperature of digestion (10 minutes and 
25 C) used by Anson and Northrop (Norturop 1939) were 
found to be unsuitable in these cases. Preliminary experi- 
ments showed that under these conditions the peptic activity 
in ‘he youngest premature infants would have been too small 
for an aceurate estimation by the comparative colorimetric 
me hod used. The time was therefore increased to 20 minutes and 
the temperature raised to 30° C. 
ior enzyme extracts of the strength met with in this work 
the amount of substrate used was sufficient, since in digestion 
-under the standard conditions used — with U.S. P.-pepsin of 
a strength equal to that of the strongest extract, the value 
of the split products was not changed even if the concentration 
of haemoglobin in the substrate was doubled. 


Sources of error due to technical details. 


Sinee ordinary distilled water made alkaline with NaOH 
sometimes gives a blue colour with Folin-Ciocalteu’s reagent, 


water redistilled in a glass apparatus was used. Filter paper 
can either absorb split products which give a colour with Folin- 
Ciocalteu’s reagent or contain soluble impurities giving rise to 
high blank values. Every new packet of filter paper was there- 
fore examined in this respect by comparing the colour given by 
filtered and centrifuged samples from the same test solution. It 
was found that Munktell’s 00 filter paper always gave a filtrate 
identical with the supernatant of the centrifuged sample, and it 
was therefore used throughout the investigation. 

The blue colour formed by adding Folin-Ciocalteu’s reagent to 
the test solution fades on standing. To counteract this source of 
error the test solution corresponding to the undiluted extract was 
in every case compared with the standard at exactly the same 
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Diagram of the Relation between the Values for the | 

Activity of the Gastric Mucosa from the 30 Infants Exan 

Cases Arranged According to Weight at Birth. 

Abscissa: Weight of the infants in g. 

Ordinate: The peptic activity expressed as milliequivalents 
tyrosine per cc. trichloracetic acid filtrate. 


time after the addition of the reagent. The values for the wuidi- 
luted extracts should therefore be fully comparable. 

The unavoidable errors due to the subjective factors in com- 
parative colorimetry have been limited as far as possible by using 
the same stock solution of standard tyrosine and the same equip 
ment throughout the investigation. Furthermore, the determina- 
tions were all made by the same person. 


Results. 


The values obtained for the peptic activity in the gastric 


mucosa of premature and full-term infants are seen in diagrams 
a and b, Fig. 28. Each point in the diagram represents the peptic 
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Fig. 28b. Diagram of the Relation between the Values for the Peptic Ac- 
tivity of the Gastric Mucosa from the 30 Infants Examined. 
Cases Arranged According to Length at Birth. 
Abscissa: Length of the infants in cm. 
Ordinate: The peptic activity expressed as milliequivalents < 10° 
tyrosine per ce trichloracetic acid filtrate. 


activity in the undiluted extract of the gastric mucosa, expressed 
by the amount of tyrosine in milliequivalents < 10-° per ce tri- 
chloracetie acid filtrate. 

It is seen from the diagram (Fig. 28 a) that the marked differ- 
ence between premature and full-term infants in the capacity to 
produce pepsin that can be assumed from the histological 
picture is well brought to view by the analysis of the pepsin 
content in the gastric mucosa. Thus not a single premature case 
shows a value that comes up to the lowest value of the full-term 


eases. It is not possible among the premature cases of 1000— 


2000 g to distinguish any successive increase in the pepsin con- 
tent parallel to weight. There are considerable variations, but 
both maximum and minimum values occur fairly evenly dis- 
tributed throughout the group. 
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Of the three cases with birth-weights between 2 000 and 3 
the one whose weight was just over the 2000 g limit show 
premature value, as did the infant weighing 2600 g bor 
weeks before term. The third infant, weighing 2940 g, 
2 weeks before term, showed a value on the same level as 1 
for the full-term infants. 

The chemical investigation shows that the abrupt accelera 
in the development of the chief cells with regard to the pepsin 
granules, that takes place in the 10th foetal month, corresp 
to a similarily abrupt increase in the peptic activity during 
same age. Thus it is evident from the diagram in Fig. 28 | 
which the peptic activity is correlated to the length and th 
even to the foetal age of the infants at birth, that the value: 
the peptie activity, which in younger infants lie at a relati 
low level, increase abruptly in infants over 45 em in lengt!] 
in the tenth month. 

The writer determined the peptic activity of the ga 
mucosa from a starved full grown pig according to the met 
used in this work. A comparison showed that the peptic act 
of the gastric mucosa of the full-term infants correspo: 
approximately to between one-fifteenth to one-tenth of that o! 
mucosa. 

In Table X the peptic activity in the cases examined is 


pressed per em? surface area. The values are obtained as foll: 


e.g. Case 49: 
The amount of tyrosine per ce trichloracetic acid filtrate 
this case (p. 73) 
7.8 X milliequivalents 
The amount of tyrosine in the whole digestion mixture, 
responding to the activity in 0.5 ce extract (or 11.34 mm? gast 
mucosa, p. 36) 
7.8 X 8 X 107° milliequivalents 
Amount of tyrosine liberated due to the peptic activity in | cn 
gastric mucosa 
8X 107° x 100 
11.34 
55.02 X milliequivalents 
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X. Peptic Activity per cm* Gastric Mucosa from Premature 
and Full-term Infants. 
T = Milliequivalents 10 tyrosine. 


\ = Northrop’s pepsin units 10%. 


T 
Case No. Premature Full-term Premature Full-term 


Infants Infants 


149.6 


‘ 
‘ 
‘ 
‘ 


128.4 


In Table X the values of the peptic activity are also given approximately 
calculated in Northrop’s units (Northrop 1939). Northrop defines the 


45 
55.0 4.0 
BS. 62.1 4.5 
50.8 3.7 
63.5 $.6 
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proteinase unit used in his laboratory as the amount of enzyme t}).1 
— under the condition of the method — digests haemoglobin at ;) 
initial rate such that there is liberated per minute an amount of s 
products not precipitated by the trichloracetic acid, which gives 
same colour with the phenol reagent as one milliequivalent of tyro 

The calculation of the results into these units is best seen fron 
example : 

Case 49: 1) Tyrosine liberated during digestion — under the stan 
conditions used in this work -—— by the pepsin in | 
gastric mucosa = 

55.0 X 10~* milliequivalents. 


2) Tyrosine liberated during 1 minute digestion = 


550x107 
milliequivalents. 
20 


3) Tyrosine liberated during 1 minute digestion at the star 
temperature (35.5 C)! of Northrop = 
55.0 X 10-* 55.0 X X 0.082 X 5.5! 
20 20 
4.0 X 10~* milliequivalents. 
4) As 1 Northrop unit liberates 1 milliequivalent then 
activity in 1 em* gastric mucosa in this case must lx 
4.0 1074 proteinase units. 


Summary and Discussion of the Histological and 
Chemical Results. 


The writer’s investigation on pepsin shows that at birth a 
difference exists between premature and full-term infants in the 
pepsin-producing capacity of their gastric mucous membranes 
Histologically, the maturity of those cells which later produc 
pepsin, i. e. the chief cells, progresses so slowly during the 8th and 
9th foetal months that no inerease in amount of their specific 


' Northrop and collaborators now use 25 C as the temperature of diges 


tion, but retain 35.5 C, the digestion temperature previously used in his 


laboratory, as the standard temperature in the definition of the unit 
(0.082 = the factor of increase in rate of digestion with + 1 C. 
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granules could be observed, although the mucous membrane in gen- 
eral underwent considerable changes. In the material examined, 
the granules were scanty in the youngest as well as in the 
older premature infants. Since, however, the full-term infants 


practically without exception showed basally in the mucosa of the 


funic region a marked border of granule-bearing cells, the de- 
velopment of granules must accelerate abruptly some time during 
the 10th foetal month. The difference in this respect between 
preimature and full-term infants was so marked that a mathe- 
matical calculation appeared superfluous. It is thus possible to 
conclude that, up to the 10th foetal month, there is an almost 
complete lack of pepsinogen granules. 

Chemical determination of the pepsin content also revealed a 
definite difference between the premature and full-term groups. 

Sinee earlier investigations, as pointed out elsewhere (p. 8) 
have convincingly demonstrated that the pepsin content of the 
gastric mucosa varies with the content of the pepsinogen granules, 
it is surprising that the differences in peptic activity between 
premature and full-term infants found in the chemically examined 
cases of this material, although evident, were not always as marked 
as would seem likely from the histological examination. This 
probably depended on the fact that in such low concentrations of 
enzymes as were present in the material examined, the values were 
influenced by the amount of pepsin which during a continuous 
although seanty secretion had been absorbed into the mucous 
border of the surface epithelium. As is seen from Fig. 27, the 
mucous cells of the surface epithelium are well developed even 
in the youngest premature infants. Thus, both in the premature 
and the full-term cases, pepsin-saturated mucus can _ affect 
the actual values. It is probable that the marked chemical dif- 
ference which must exist between premature and full-term in- 
fants, if the histological picture is considered, was thus somewhat 
evened out in the chemical material. 

With somewhat higher values for the peptic activity the direct pro- 
portionality between the amount of granules and the peptic activity is 
more evident. The writer investigated a full-term infant, aged 47/, 
months. The mucous membrane (Fig. 3) showed a belt of granules 3—4 
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times broader than in a newborn full-term infant. This is seen on : 


parison with the case in Fig. 23. The peptic activity of the 4 
old infant was also about four times greater than that of this « 


The results indicate that the gastric juice secreted b 
premature gastric mucosa must be very deficient in its m 
splitting capacity. 
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Part II. 


PANCREAS PROTEINASES. 


Review of the Literature. 


fhe proteolytic enzymes in the pancreas have usually been 
studied by chemical methods, probably since the various enzymes 
produced cannot be traced back to special types of pancreatic 
celis. Several enzymes, proteolytic and other, can be thought to 
be associated with the granules which are so typical of the acinar 
cells. The present writer also used chemical methods of investiga- 
tion, but in addition studied the respective specimens _histo- 
logically in order to ascertain the general degree of maturity of 
the panereas cells at various foetal stages. As in the case of the 
chief cells of the gastric mucosa, the amount of granules was 
taken as a measure of the functional capacity of the cell. This 
can be considered as justified, since it is now generally accepted 
that the activity of the enzymes in the pancreatic extract is 
correlated to the quantity of secretory granules in the cells 
(BABKIN 1944). 

CLAUDE BERNARD in 1856 was the first to point out the pre- 
sence of granules in the acinar cells of the pancreas. HEIDENHAIN 
observed how the amount of granules changed according to the 
phases of secretion, since starving animals showed more plentiful 
vranules than digesting ones. This was confirmed by Gri'tzNER 
(1878). LAaNestrotH, Mac Rar and Komarov (1939) showed in 
the dog that an equilibrium is established between secretion and 
the formation of new granules. On physiological stimulation the 
amount of granules in the cells decreases only to a certain degree 
before the new formation starts. 

KiiHNE (1867) observed the protein-splitting capacity of the 
pancreatic juice and named the active principle trypsin. 
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The Foetal Development of the Proteolytic System in tha 


Pancreas. 


Those workers who have studied the foetal development 
the stomach have usually also shown an interest in the dey: 
ment of the pancreas. Briefly, it can be stated that thes 
vestigations show that trypsin and lipase are present at birth 
probably even from the 4th foetal month on (KEENE & II) 
1929). According to the majority of writers (ZWEIFEL 1: 
KEENE & Hewer 1929, Kuumpe & NEALE 1930) amylase 
not, however, occur regularly at birth. 

In discussing the question of the trypsin content sp 
attention must be paid to its occurrence in inactivated or acti, 
form. Until the discovery of enterokinase in 1899 by the Pa 
school, the results of investigations on the presence of tr 
showed a great lack of agreement, probably since in some « 
trypsin predominated in the extract and in others trypsinog 
Thus HAMMARSTEN (1874) did not consider himself justifie: 
drawing any conclusions from the investigations he had mac 
the human pancreas, since he was evidently aware that s 
detail, as yet unexplained, could conceal the true conditions 

ZWEIFEL (1874) stated, on the basis of three cases exami 
that trypsin is present in newborn infants. LANGENDORFF (157!) 
investigated six human foetuses from the earlier foetal mont}is 
and was able to demonstrate trypsin in three cases (5th and 6th 
months) but not in the other three (4th, 5th and 6th monthis 
JAKUBOWITCH (1898) found tryptic activity in the pancreas 
infants 5 days old. Jaraay (1907) found no trypsin in two cases 
from the 6th and 9th foetal months. 

In 1909, Israntm™m made a thorough qualitative investigation o! 
the occurrence of enterokinase and trypsin in nine cases. Thes: 
nine cases consisted of 2 full-term infants, 3 premature infants 
weighing 2500 g, 820 g¢ and 720 g and 3 foetuses weighing 
approximately 400 g and 1 weighing 150 g. He was able to « 
monstrate enterokinase activity in the intestinal mucous membran 
of foetuses down to a weight of 390 g. 


Te 
qu 
of 
tr 
lhe 
fo 
TO 
Ca 
Ca 
an 
in 
¢O 
Vi 
los 
nie 


51 


He scraped the mucosa with a blunt sealpel and diluted the material 
wth 20 times its volume of distilled water to which toluene had been 
as This solution had no protein-splitting capacity. The entero- 
kivase was then demonstrated in the solution by its ability to activate 
vereatie extracts. 


IBRAHIM’s investigations showed that trypsinogen can _ be 
a-civated by the intestinal juice of both premature and full-term 
in ants. According to a generally accepted opinion, only a very 
miuute quantity of activator is necessary for activation of 
tr psinogen, since as soon as some trypsin is formed, this activates 
the remainder of the trypsinogen. Thus, once its presence in 
premature infants has been proved, it is very difficult to imagine 
that these infants may suffer from a deficiency of enterokinase. 
In this work the enterokinase activity of newborns has therefore 
not been investigated. 

[BRAHIM investigated the protein-splitting capacity of pan- 
creatie extracts from his nine cases, using enterokinase from full- 
term infants as an activator. He found that trypsin was present 
in cases weighing as little as 390 g. Its presence was doubtful in 
the case weighing 150 ¢@. KEENE & HeEwer (1929) made a 
qualitative determination of trypsin in seventeen human foetuses, 
of which the youngest was from the 4th foetal month. They found 
trypsin to be consistently present from this stage on. They also 
made histological studies of the pancreas and stated that they 
found incipient granule formation in the cells as early as the 3rd 
foetal month. 

It can be seen from this review of the literature that the 
earlier investigators were interested chiefly in determining how 
early in foetal life the different enzymes could be demonstrated 
and in aseertaining the normal enzymatic condition in full-term 
infants. Moreover, the investigations were all qualitative. No 
comparative quantitative studies of the pancreas proteinase acti- 
vity in premature and full-term infants by chemical and histo- 
logical technique have hitherto been made. The present work was 
meant to meet this deficiency. 
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The Writer’s Investigations. 
Material. 


The panereases of 41 of the cases examined as to their 
smogen granules were studied histologically (Table XIII) \ 
the stress laid on the granules of the exocrine cells. In 24 «; 
(Table XI) the protein-splitting capacity of the pancreatic ext) 
was determined. In studying the pancreas the presence of sey: 
enzymes makes the histological picture somewhat difficult 
interpret and the main stress has therefore been laid on 
chemical investigation. 

The material is not large but is nevertheless larger than 
of earlier investigators. KrEENE & HeEwer had, it is true, 
cases in their material, but a number of them were from the ea 
prenatal months, and are therefore of little interest in this com 
ion. Moreover, their investigations were only qualitative. 

As regards the sourées of error in the present material, t 
are on the whole the same as those discussed earlier in connex 
with the work on pepsin (p. 21). The specimens from 
pancreas were prepared as early after death as the gastric s) 
cimens. Since it was not possible to obtain an ideal mater 


only such premature infants were selected in which the caus 


of death could be assumed not to have influenced the enzy1 


system of the pancreas (Table XI). The administration of food! 


does not appear to play any decisive role as regards the granu 
formation and content of proteinase in the panereas since, 


mentioned earlier (p. 49) an equilibrium is in all probabilit 


established between secretion and new formation of enzymes 


the cells. 


As is evident from table XI the material studied chemicall) 
derives from varying weight and age groups. Most of the pr 


mature infants lived about 24 hours. 
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Taste XI. Pancreas Material Studied Chemically. 
fhe Cases Arranged in Groups According to Weight, Length, Time of 
Survival and Cause of Death. 


Weight at Birth, g No. of Length at Birth, em ' No. of 


Cases Cases 


1 000 
1 000 < 1500 
1500 < 2000 
2000 < 
2 500 < 
3 000 


No. of Cases 
Time of Survival . 


Premature Full-term 


24 

24 < 48 

2—3 days 


» 


Total 24 


No. of Cases 
Cause of Death 


Premature Full-term 


Congenital debility (only) 

Intervention during parturition 

Pulmonary atelectasis 

Intracranial haemorrhage 

Pulmonary atelectasis + Intracranial haemor- 
rhage 

Aspiration of amniotic fluid 

Congenital heart disease 

Intrauterine asphyxia 


Suprarenal apoplexy 


Total 24 


' Birth-weight <2 500 g. 
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Chemical Determination of the Proteinase Content 
the Pancreas. 


1. The pancreas was excised and freed from vessels a 
coarse connective and adipose tissue. After a piece had be 
removed for histological examination, the remainder was sectioy 
into thin slices and ground to a fine powder after freezing 
liquid air. 

2. Water and fat were extracted from the powder with 
acetone. The acetone was drawn off by suction and the pow 
repeatedly washed on the filter with acetone. 

3. The defatted dry powder was extracted with 1 ml of gly«w 
(containing 13 per cent of water) per 40 mg of dry pow 
Extraction took place for 4 hours at 30° C, in small covered 
traction vessels of thin glass (diameter of base 2 em, height 4 
During extraction the samples were stirred every 15 minutes \ 
thin glass rods which remained in the mixtures for the tim 
extraction. Irrespective of the stirring, the powdered mate: 
was distributed fairly evenly in the fluid owing to the viscosity 
the glycerol. 

4. After extraction the sample was diluted with an ey 
volume of distilled water. Tissue particles were separated f: 
the fluid by means of simultaneous centrifugation and filt) 
tion. Centrifugation alone did not yield a clear supernatant ai 
filtration proved impractical owing to the viscosity of the fl) 
and its small quantity (sometimes only 2 ec). It was the 
fore necessary to use combined filtration and centrifugatio 
This was performed by placing a piece of glass tubing, 47 & 10) 
mm, inside a centrifuge tube, 110 * 13 mm, with its out-turne: 
upper edge resting on the mouth of the centrifuge tube and its 
lower end closed with a silk membrane. The extract was poure 
into the tubing. On centrifugation an absolutely clear solutio: 
was obtained. 

5. To each ce of this solution 5 mg of enterokinase powde: 
was added and activation of the trypsinogen in the mixture 
allowed to take place for 12 hours at 4° C. 

The enterokinase was prepared 
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itz’ method (Kunitz 1938) based on fractional precipitation 
ammonium sulphate of the duodenal mucus from pigs 
rved for 24 hours. 
o prepare enterokinase dry powder Kunitz precipitated the 
'vyzed solution of purified enterokinase with cold alcohol. By 
zing-drying of the dialysate the writer obtained an en- 
inase powder fully soluble in water. This was not the case 
Kunitz’ aleohol precipitate which, according to the ex- 
nee of the writer, becomes partly insoluble in water after 
ng. The enterokinase powder obtained by this method had 
yrotein-splitting capacity. It could be kept for months at 

C without deterioration. 

The proteolytic activity in the activated glycerol extract 
was determined according to Anson (NorturRop 1939). As in the 
case of pepsin, determinations of the activity were made not only 
on the extract but even on some dilutions of it. Distilled 
water was used as the diluent. The extract contained 20 mg 
pancreas dry-powder per ec; dilutions were made corresponding 
to 15 mg and 5 mg pancreas dry-powder per ce. The procedure 
for the determination was essentially the same as that used for 
the peptie activity (p. 38). The pII of digestion was, of 
course, different (7.5), and the substrate therefore (prepared 
according to Anson) of a somewhat different composition: 8 ee 
of 1 N NaOH, 72 ce water, 36 g urea and 10 ce of a 22 per cent 
haemoglobin solution were mixed and placed in a water bath at 
25° C for 30—60 minutes for denaturation of the haemoglobin. 
10 ce 1 M KHePO, and 4 g of urea were then added. 

The digestion time was here 10 instead of 20 minutes, since 
the former time was sufficient, even in the weakest extracts, to 
give colour values high enough to be determined with accuracy, 


and it is important to limit the time of digestion as much as 


possible in working with pancreatic extracts, owing to the presence 
of inhibitory substances. For technical reasons the digestion 
temperature was the same as for the pepsin determinations, i. e. 
C. 
After inactivation of the enzyme with trichloracetic acid the 
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sample was allowed to stand for 30 minutes before filtration. 
further procedure was the same as that used for pepsin. 

Determinations of proteinase activity on. defatted panc: 
powder from pigs were run regularly as a control of the techni: 
Pancreas powder from the same stock, kept at —15° C, was u 
throughout for these controls. Deviation from the mean valu 
these determinations was on an average 4.0 per cent. 


Discussion of the Method. 


Owing to their very small size, it was not possible to e 
the specimens without previous freezing. Control experim 
on pig pancreas showed that the proteinase was not destrove: 
treatment with liquid air. 

Extraction for four hours proved to be satisfactory unde: 
conditions of the experiments. Doubling the extraction time 
not inerease the figures for the activity. The same values 
the enzyme content of pig pancreas were obtained with or wit! 
stirring during extraction. 

5 mg enterokinase per ce of glycerol extract proved 
sufficient for complete activation of the enzyme extract, sinc 
addition of 10 or 15 mg did not give higher values. 

The necessity of using controlled filter paper has been poi: 
out earlier (p. 41). 

There was sufficient excess of the substrate in these det 
minations, since in estimating enzymatic activity of the most act 
glycerol extracts practically the same values were obtained whet! 
the ordinary or an increased haemoglobin concentration in 


substrate was used. In pancreatic extracts an exact propo! 


tionality between the strength of the enzyme and the amount 


split products cannot be expected, due to the trypsin-inhibitory 


substanees (Norturop 1939, BaALpwin 1947). Nevertheless, whe 


as in this work the enzyme concentration is low and the digest 
time short, the amount of the split products is practically jy 
portional to the strength of the enzyme. 
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Results. 


fhe relation between full-term and premature infants as 
rds the activity in the pancreas proteinase system is seen from 
erams a and b, Fig. 29. The points give the activity of the un- 
luted extract from the defatted pancreas dry-powder. As a 
uparison, the activity in the pancreas of a full-grown pig is 
n, the extract being prepared in the same manner as for the 
dinary specimens. 
in Table XIL the values for the proteinase activity of the cases per 
mg panereas powder are given in milliequivalents x 10-4 tyrosine and 
in Northrop’s proteinase units. The calculation into Northrop’s units is 
similar to that for the peptic activity (p. 46). 


Although the number of cases investigated is too small to give 
a final picture of the proteolytic activity in the pancreas of 
newborns, the material nevertheless emphasizeS a marked dif- 
ference in the values for premature infants weighing 1 000— 
2000 ¢ at birth and full-term infants. Whereas the values, with 
one exception, are extremely low in the former group, the 
proteinase activity in the latter can be high, in some cases 


corresponding to 85 per cent of the strength of the enzyme in 


pancreatic extracts from full-grown pigs. 

Whereas the full-term infant has a pancreas well equipped to 
split proteins, the premature infants in the forementioned weight 
group would be handicapped in this respect. A single deviating 
case (Case 69) with a higher value indicates that a larger material 
might have shown a somewhat better situation for the prematures. 
It cannot with certainty be concluded from the investigations 
whether the enzymatic activity increases gradually until it reaches 
full-term values or whether this increase takes place abruptly, as 
is the case for pepsin. 


' The factor of increase in the rate of digestion with 1 C is 0.074 for 


trypsin. 
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Fig. 29a. Diagram of the Relation between the Values for the Prot: 
Activity of Pancreas Dry Powder from the 24 Infants Exa: 
Cases Arranged According to Weight at Birth. 
Abscissa: Weight of the infants in g. 
Ordinate: The proteolytic activity expressed as milliequi\ 
x 10°° tyrosine per ce trichloracetic acid filtrate. 


© = Proteolytic activity of dry powder from pig pancreas. 


Histological Treatment of the Material. 


In 41 cases the pancreas was examined histologically. 

The pancreatic specimens were mainly taken from the same 
infants as the gastric material. Weight and length are seen from 
Table XIII and the time of survival and cause of death from 
Table XIV. 

The pancreas was fixed according to Regaud and _ stained 
according to Bowie in the same way as the specimens from tlie 
stomach. As was the case in the gastric specimens, the zymogen 
granules stained violet in contrast to the other tissue, which stained 


yellow. 


Results. 


No zymogen granules could be observed in the youngest cases 
weighing 600, 750 and 950 @ (Fig. 34). 


pan 


16 ; 


58 
6c 
BOr 
70 
60 
50 
40 
30 
20 
10) 
e* 
+ 
shor 
Ti 
OL 
all 


4 


30 5 5 ss 


Diagram of the Relation between the Values ,for the Proteolytic 

Activity of Pancreas Dry Powder from the 24 Infants Examined. 

Cases Arranged According to Length at Birth. 

Abscissa: Length of the infants in em. 

Ordinate: The proteolytic activity expressed as milliequivalents 
xX 10° tyrosine per ce trichloracetic acid filtrate. 

© = Proteolytic activity of dry powder from pig pancreas. 

In the weight-group of 1000 to 2000 g the granules were 
lacking or only beginning to appear (Plate IV, Figs 30, 35, 36, 
38, 40, 42, 44). With one exception, Case 69 (Fig. 45), which 
showed fairly plentiful granules (and high tryptic activity!), 
these eases had seanty granules as compared to the full-term ones. 

The cases between 2000 and 2 500 g varied as to the amount 
of cells containing granules but in most of them an incipient 
formation of granules could be observed (Fig. 31). 

In cases over 3000 g the granules were usually extremely 
plentiful, being in some cases almost as numerous as in the 
pancreas from older infants (Plate III, Figs 32, 37, 39, 41, 43, 
46 and 33). 

The three cases weighing more than 2 500 but less than 3 000 ¢ 


all showed pictures transitional between premature and full-term 


ones (Fig. 47). 
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TasLe XII. Proteolytic Activity of 100mg Pancreas Dry Po 
from Premature and Full-term Infants. 
T= Milliequivalents < 10 tyrosine. 


N = Northrop’s proteinase units 107*. 


r N 
Case No. Premature Full-term Premature Full-t 
Infants Infants 

ce 40.0 5.6 
48.0 6.8 


In two infants with a weight under 2500 g but despite this 
full-term, since each of them had a full-term twin, the exocrin 


pancreatic cells were rich in zymogen granules (Figs 48, 4! 


Plate Ill, Pancreas from a full-term in- 
fant with a weight at birth of 3450 g. 
Death during parturition due to inter- 
vention (perforatio capitis). The exocrine 
tissue rich in coarse violet zymogen 
granules. 


Plate IV. Pancreas from a premature in- 
fant with a weight at birth of 1250 g. 
Death 7 hours after birth due to con- 
genital debility. The granule formation 
just beginning. 
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Fig. 31. Case No 58. 3: Sten 


Premature pancreas with 


incipient granule formation. 


: 
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Enlargement 125 


Fig. 32. Case No 17. 
Birth-weight 4 080 g. 


i-term pancreas rich in % 


Enlargement 125 ati OE 
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Fig. 33. Pancreas fi 
full-term infant one y« 
age. 

The exocrine tissue 
in zymogen granules 


Enlargement 188 


Fig. 34. Case No 25 
Birth-weight 600 g. 
Premature pancreas 
out zymogen granules 


Enlargement 325 


Fig. 35. Case No lI. 
Birth-weight 1 100 g. 
Premature pancreas. Gran 
ule formation just begin 
ning. 


Enlargement 325 


‘wie & 


i. Case No 70. 
weight 1 250 g. 
iture pancreas. Gran- 


wmation just begin- 


gement 325 


Fig. 37. Case No 37. 


Birth-weight -3 000 g. 


Full-term pancreas rich in 


coarse zymogen granules. 


Enlargement 325 


Fig. 38. Case No 7. 
Birth-weight 1170 g. 
Premature pancreas with- 
out zymogen granules. 


Enlargement 325 


ak 


Fig. 39. Case No 16 
Birth-weight 3340 ¢ 
Full-term pancreas ri 
coarse zymogen granu 


Enlargement 325 


Fig. 40. Case No 27. 

Birth-weight 1 350 g. 

Premature pancreas. 

Granule formation just 
ginning. 


Enlargement 325 


Fig. 41. Case No 4. 
Birth-weight 3 620 g. 
Full-term pancreas ric! 
coarse zymogen granult 


Enlargement 325 
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12? Case No 42. 
weight 1420 g. 
ature pancreas with- 
symogen granules. 


gement 325 


Fig. 43. Case No 10. 
Birth-weight 3610 g. 


Full-term pancreas rather 


rich in zymogen granules. 


Enlargement 325 


Fig. 44. Case No 40. 

Birth-weight 1780 g. 

Premature pancreas with- 
zymogen granules. 


Enlargement 325 
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Fig. 45. Case No 69. 
Birth-weight 1 750 
Premature pancreas | 
rich in zymogen gra 


Enlargement 325 I 


Fig. 46. Case No 3. : 
Birth-weight 3 680 ¢ B 
te 


Full-term pancreas ri 
coarse zymogen gra. 


Enlargement 325 


Fig. 47. Case No 12 


Birth-weight 2 540 g (b 


weeks before ealculat« 
time). 
Pancreas rather ric! 


zymogen granules. 


Enlargement 325 
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t8. Case No 6. 
i-weight 2440 ¢ (full- 
despite the low weight 
in). Panereas rich in 
e zymogen granules, 


rgement 325 


Fig. 49. Case No 36. 
Birth-weight 2270 g (full- 


term despite the low weight 


twin). Pancreas rich in 


coarse Zymogen granules. 


= 


he 
a 
Di 
ol 
an 
Sli 
mnt 
ho 
CU 
an 
al 
po 
fu 
an 


Taste XIII. Pancreas Material Studied Histologically. 


The Cases Arranged in Groups According to Weight and Length. 


No. of 


Cases 


No. of 


Cases 


Length at Birth, em 


Weight at Birth, g 


- 


< 1000 
1500 < 2000 
2000 < 2500 
2500 < 3000 
3 000 


_ 
= 


Che histological investigations thus brought to view a marked 
diiterence between premature and full-term pancreatic tissue with 
respeet to the amount of granules in the exocrine cells. It seems, 
however, likely that the development here takes place more gra- 
dually than is the ease with the pepsin-producing elements of the 
vastrie mucosa (Figs 30, 31, 32). 


Discussion of the results. 

The possibility cannot be excluded that in adults the granules 
of the pancreas are related not only to proteinase, but also to 
amylase and lipase. 

Amylase can be disregarded in the present investigations 
since, according to most workers, its presence cannot be de- 
monstrated in full-term newborn infants. Thus Zwerre. found 
no amylase in his eases. Kuumpe & NEALE (1930) in a material 
comprising infants of which the youngest was one month, found 
an insignificant quantity of amylase in the pancreatic juice. 
KEENE & Hewer did not find it regularly in the pancreas of 
full-term infants. FARBER, Mappock and SHWACHMANN — re- 
ported by SmirH 1946— found no amylase in the pancreas of 
full-term newborn infants. 

The presence of lipase can, it is true, be demonstrated at birth 
and even as early as in the 4th foetal month (Ipranm 1909, 
KrENE & Hewer 1929). Farser, Mappock and SHWACHMANN 
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TaBLE XIV. Pancreas Material Studied Histologically. 


Time of Survival and Causes of Death of the Infants. 


No. of Cases 
Time of Survival : 
Premature Full-ter 


- 24 hours 


Total 41 


No. of Cases 
Cause of Death 
Premature Full-t 


Congenital debility (only) 

Intervention during parturition 

Pulmonary atelectasis 

Intracranial haemorrhage 

Pulmonary atelectasis + Intracranial 
haemorrhage 

Bronchopneumonia 

Congenital heart disease 

Intrauterine asphyxia 


Suprarenal apoplexy 
Total 41 


(1946) however, who investigated the presence of trypsin, lipas 
and amylase in children from newborn infants up to ten-year 
olds, pointed out that there is very insignificant lipase activity 
during the first months of life. It might in this work have been 
of interest to study the activity of lipase in addition to that of 
proteinase in order to ascertain to what degree the granules 


could eventually be referred to lipase. This was, however, 


! Birth-Weight < 2500 g. 
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done, since the glands to be analyzed were of such a small 
that the writer preferred to dispose of all the available ma- 
ial for the histological and chemical studies on proteinase. 
(1936) and & HoLTer (1940) showed 
presence of lipase in the pyloric region of the stomach. With 
histological technique used in the present work it was not 
sible to demonstrate any granules in this region and it seems 
ierefore probable that pancreatic lipase likewise has no relation 
the granules stainable by Bowie’s method. 
In the writer’s material the degree of maturity of the 
xocrine cells in various foetal stages is in good agreement with 
chemical findings. A marked difference between premature 
| full-term infants can be demonstrated in the proteolytic activ- 
and in the amount of granules of the exocrine pancreatic cells. 


Summary. 


The gastric mucous membrane of 70 newborn infants (47 
premature) was examined histologically for the occurrence and 
amount of pepsinogen granules. The peptic activity of the gastric 
mucosa was determined in 30 cases (22 premature). In 41 eases 
(26 premature) the pancreas was studied histologically in order 
to determine the developmental stage of the exocrine cells, 
the amount of zymogen granules being taken to indicate their 
maturity. In 24 cases (16 premature) the proteolytic activity of 
the pancreas was determined chemically. 

The following conclusions can be drawn from the investiga- 
tions: 

Premature infants under 2500 g show no or only extremely 
few pepsinogen granules in their chief cells. In the full-term 
infants over 3000 g, on the other hand, the granules, despite 
considerable variations in amount, are always present and in far 
greater number than in any of the premature cases, although 
they are confined to the basal parts of the main gastric glands, 
whereas in the adult, as well known, they occupy about three- 
fourths of the gland. The cases between 2 500 and 3000 g show 
variations between the premature and full-term pictures. It is 
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therefore evident that the production of pepsinogen granule 
abruptly accelerated very late in foetal life. 

A distinct difference in peptic activity can be demonstra 
between premature and full-term newborn infants althoug! 
is not as marked as could be expected from the stril 
difference in the amounts of pepsinogen granules in the ¢ 
cells of the two groups of infants. The gastric mucosa of 
full-term infant is per unit surface area considerably riche: 


pepsin than that of the premature infant. In comparison to 


gastric mucosa of an adult, however, that of the full-term ¢ 
is poor in pepsin. Thus the pepsin content of the gastric mu 
of a full-term infant per unit surface area corresponds to « 
about 10 per cent of that of a human adult or of a full-grown 

On chemical and histological investigation the pancreas sh 
an extremely immature picture in premature infants with a bi 
weight under 2000 g. The difference between premature 
full-term infants is still more marked here than in the gas 
mucosa. Whereas the proteolytic activity of the pancreas 
full-term infants is considerable — corresponding in some cass 
up to 85 per cent of that of a full-grown pig—the panc: 
of the premature infants shows little or no activity. 

The histological picture of the pancreas is in good agreen 
with the chemical findings. In the youngest prematures ther 
a complete absence of zymogen granules and thus in all probabi! 
a lack of proteinase production in the exocrine cells. In case 
between 1000 and 2000 g the granules are absent or only be 
ginning to appear, and up to 2500 g they are scanty. In the 
full-term infant over 3000 g the granules are plentiful, in some 
eases giving a picture resembling that of the adult pancreas. The 
eases between 2500 and 3000 g show a picture transitional 
between those of the younger premature and the full-term cases. 

If it can be assumed that in the full-term infant pepsin 
plays a role in the digestion of protein, then the premature 
infant with its insignificant amount of pepsinogen granules 
and low peptic capacity must be handicapped in this respect. 
Even if the importance of pepsin in the digestion of protein 
in full-term infants can be disputed, the réle of the pancreas is 
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jisputable. The premature infant weighing less than 2000 g 


birth shows such low values for pancreas proteinases and such 
immature histological picture of the exocrine pancreatic cells 
t, compared to the full-term infant, it must be considered as 
y poorly equipped for the task of protein digestion —a fact 
t should be kept in mind in chosing an adequate food for the 
“mature infant. 
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VORWORT. 


luis Thema der vorliegenden Arbeit wurde mir von meinem 
hochverehrten Lehrer, dem Direktor der Universit its-Kinder- 
klinik, Herrn Professor Dr. med. Arvo Ylpp6, gegeben. 

\lit ausserordentlichem Wohlwollen und Interesse hat er die 
Arbeit verfolgt und durch seine reiche Erfahrung, ohne Miihe 
und Zeit zu sparen, fortlaufend angeleitet. 

iir die Bereitwilligkeit, die Prof. Dr. med. A. Ylpp6 meiner 
Arbeit entgegengebracht hat, sowie fiir seine wertvollen Rat- 
schliige, spreche ich meinen ehrerbietigsten und herzlichsten 
Dank aus. 

Iien Arzten und Schwestern der Kinderklinik danke ich herz- 


lich ftir ihre Hilfsbereitschaft und ihr Entgegenkommen. 


l‘iir die mir gewahrte 6konomische Unterstiitzung aus dem 
§ 


Pidiatrischen Forschungsfond spreche ich meinen ergebensten 
Dank aus. 
Helsingfors, im September 1948. 


Die Verfasserin. 


EINLEITUNG. 


Uber die Einwirkung thermischer Reize, insbesondere der 
Kalte, auf das periphere Blutbild, sind wenige und verhaltnis- 
nissig unvollstandige Untersuchungen ausgefiihrt worden. 

Die inwirkung der Kalte auf das Blutbild des Sauglings ist 
unerforscht, dagegen haben mehrere Autoren Arbeiten iiber 
den Einfluss warmer Bader, kiinstlich erzeugten Fiebers usw. 
auf das Blutbild des Sauglings ver6ffentlicht. 


is war mein Bestreben, mit Hilfe von Experimenten, die 


Kinwirkung der Kalte auf das Blutbild des Sauglings naher 


aufzuklaren. 
Als Einleitung der vorliegenden Arbeit stellte ich Versuche 
mit Meerschweinchen an. 
An Sauglingen untersuchte ich folgendes: 
1) Die Einwirkung kalter Vollbader auf das periphere Bluthild. 
») Die Einwirkung lokalen Kéaltereizes, hervorgerufen durch 
kalte Fussbader, auf das periphere Blutbild. 
2) Die Einwirkung zugefiihrter kalter Milch resp. kalten Barium- 
breies auf das periphere Blutbild. 
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LITERATURUBERSICHT. 


\ ber die sowohl physiologischen als auch durch verschiedene 
infliisse bedingten Veranderungen des Blutbildes sind zahl- 
reiche Arbeiten ver6ffentlicht worden. 

lie Anschauungen der einzelnen Forscher sind stark divergie- 
rend und stehen oft in direktem Gegensatz zu einander. 

Nach GLANZMANN (1941) befindet sich offenbar in der Gegend 
des III. Ventricels ein vegetatives Nervenzentrum, welches das 
Blutbild regelt. 

Auch HorF ist der Ansicht, dass das Blutbild iiber vegetative 
Zentren des Gehirnes geregelt wird. Die vegetativen Zentren 
stehen in Wechselbeziehung zu den endokrinen Driisen und da- 
mit zu den Hormonen. 

Nach GLASER (1922) beruht die Kontraktion der Gefasse auf 
Reizung des Sympathicus, da bekanntlich im letzteren die 
gefiissverengernden Nervenfasern verlaufen. Besteht ein Uber- 
gewicht im Vagusgebiet, kann sich dieser Gefassreflex nicht 
ausbilden, es kommt nicht zu einer Verengung, sondern im 
Gegensatz zu einer Erweiterung der Gefasse. 

Bei vagotonischen Zustanden erweitern sich die ober- 
flichlichen Hautgefasse. 

GLASER ist der Ansicht, dass sich die physiologischen Ver- 
inderungen des Blutbildes, die Schwankungen der Blut- 
kérperschenzahl, durch Vasodilatation und Vasokonstriktion 
erklaren lassen. HOFF und SIEVERS (1924) sehen es als unwahr- 
scheinlich an, dass die Zahl der Blutzellen nur von physikalischen 
Stromungsbedingungen und vom Gefasstonus abhangen soll. 

DENNING behauptet, dass alle ausgedehnten, die ganze 
Korperoberflache betreffenden -vasomotorischen Vorgange auf 
dem Wege iiber héhergelegene vasomotorische Zentren vor- 
sichgehen. Nach HINTZE (1922) sind die Kapillaren einer von 
den Nerven unabhangigen Kontraktion fahig. 
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EBBECKE (1917) ist der Ansicht, dass die Verengung 
Erweiterung der Kapillaren eine selbstandige, zuweilen 
arterischen Gefassverengung entgegengesetzte ‘Tadtigkeit 
Kapillarwand ist. 

Die meisten Forscher meinen, dass die Schwankunge: 
Blutbildes durch Veraénderungen der Gefassweite bedingt 

MULLER behauptet, dass die Anderungen der Gefiéss\ 
durch die vegetativen Nerven geregelt werden. 

Die Schwankungen der Leukozytenzahl sind am meiste 
forscht worden, wogegen auf die Erythrozytenwerte ke 
grosses Gewicht gelegt worden ist. 

GLASER (1922) hat als erster behauptet, dass die Erytroz 
und Leukozytenkurve analog verlaufen. 

VEJLENS hat 1938 eine ausfiihrliche Arbeit veroffent 
Nach seiner Ansicht ist der Mechanismus fiir die Verteilun 
weissen Blutkérperchen im Blutgefasssystem an die paraka 
ren Gefisse gebunden. Eine Veranderung der Verteilun; 
weissen Blutk6érperchen bedeutet, dass Pseudoleukozy' 
oder Leukopenien entstehen, oder dass eine grdssere od 
ringere Anzahl weisser Blutkérperchen aus einem Blutg 
gebiet in ein anderes iibergefiihrt werden. Veranderungen 
Gefassweite innehalb der Dimensionen der parakapil 
Blutgefasse, etwa 0,300—0,020 mm, und eine Veradnderun 
Gefassweite, die eine Zunahme oder Abnahme der Anzah 
parakapillaren Blutgefasse verursachen, fiihren zu Vers 


bungen sowohl der roten, wie auch der weissen Blutk6rperc! 


Nach Vejlens werden die weissen Blutkérperchen mehr al 
roten betroffen. 

Alle physiologischen und pathologischen Prozesse, di 
Stromungsgeschwindigkeit in den parakapillaren Venen 


andern, wirken auf die Verteilung der weissen Blutk6rperchen 


im Blutgefasssystem ein. 


Nach PETERSEN, HOLSCHER, MULLER besteht bei der Vertet- 


ren 


lung der Leukozyten ein splanchnoperipheres Gleichgewicht 


Bei peripherer Leukopenie sieht man hohe Leukozytenwerte in 


der Leber, Milz und in den Splanchnicus Blutgefassen. 


Bevor ich naher auf die durch thermische Reize verursac! 


Blutbildverénderungen eingehe, will ich in Kiirze dic 
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schauungen einiger Forscher tiber physiologische Blutbildver- 
‘inderungen erwahnen; ausserdem fiihre ich einige Beispiele an 
iiber die Einwirkung nahe dem physiologischen liegender und 
anderer Reize auf das Blutbild. 

Die deutlichsten physiologischen Blutbildschwankungen sieht 
beim Neugeborenen und Séaugling. 

Nach v. PFAUNDLER sind die Erythrozytenwerte des Neuge- 
Lorenen 5—7 Mill. pro cmm Blut, die Hamoglobinwcrte sind 

130 % Sahli. 

Nach BENJAMIN sieht man die héchsten postnatalen Erythro- 
zvtenwerte am 2. Lebenstage. 

In der Neugeburtperioce erfolgt eine physiologische Senkung 
der Erythrozyten- und Hamoglobinwerte. 

Nach Hout, WASHBURN u. a. ist das Minimum der Blutwerte 
beim ausgetragenen Kince gewohnlich in der 6.—9. Iebenswoche 
erreicht. Unter optimalen Verhialtnissen sinken die Erythro- 
zvtenwerte auf c:a 4 Mill., ein Absinken auf 3 Mill. ist nicht 
ungewO6hnlich (Holt). Beim Friihgeborenen sind die Erythro- 
zvten- und Hamoglobinwerte nach der Geburt héher als beim 
ausgetragenen Kinde. Das postnatale Absinken ist gewohnlich 
ausgesprochener. (Holt). 

Lichtenstein behauptet, dass die Hamoglobin- u. Erythro- 
zytenwerte im Grossen und Ganzen mit denen ausgetragener 
Kinder tibereinstimmen. : 

Die Angaben iiber die Leukozytenwerte normal ausgetrage- 
ner Kinder sind sehr variierend. 

Nach LIPPMAN ist die Anzahl der Leukozyten sofort nach 
der Geburt 16000 und steigt im Laufe der ersten 12 St. 
auf 22500, am 5. Lebenstag ist die Anzahl auf 9500 ab- 
gesunken. 

Nach Hour findet man beim Neugeborenen gewolhinlich eine 
polymorphonucledre Leukozytosis mit Werten 15 000—30 000. 

Fiir normale Leukozytenwerte des Séuglings geben KAr- 
NITZKI 8 600—16 000, ROMINGER 9 000—23 700, SMITH 6 000— 
16000 und WASHBURN 8 000—16 500 an. 

Starke Schwankungen finden von Tag zu Tag statt. Die 
Variationen sind grésser als die der Erythrozyten- und Hamo- 
globinwerte. Die Leukozytewerte k6nnen sich im Laufe 
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von wenigen Stunden bis um 100 % andern. Bei jungen Ki 
dern folgt die Leukozytenkurve der Lymphozytenkurve. 

Das Differentialblutbild weist beim ausgetragenen Neu 
borenen in den ersten Lebenstagen eine starke Linksversc] 
bung auf, die in wenigen Tagen schwindet. 

Nach FLETCHER und MITCHEL (1927) finden starke Schw 
kungen des Differentialblutbildes im Laufe eines Tages st: 

Nach Hour findet man bei ausgetragenen Kindern sel 
Myelozyten nach dem ersten Lebenstage. 

Die Menge cer Erythroblasten ist der Reife des Neugebore: 
umgekehrt proportional (Landé). 

Nach Hout besteht im normalen Blutbild des Neugebor 
gewOhnlich eine Lymphozytosis mit 60—7o der weissen BI 
zellen. 

Nach LIPPMAN (1924) sind basophile Zellen beim Neugeb: 
nen selten. J 

Die Eosinophilen fehlen nach LANDE oft védllig. 

WASHBURN (1941) gibt fiir das Differentialblutbild des Sa) 
lings folgende Werte an: 

Basophile o—5 %, Eosinophile o—7 %, Neutrophile 5—55 
Stabkernige o—9,5 %, Segmentkernige 5—49 %, Juve 
o—2 %, Monozyten o—16 %, Lymphozyten 42,5—90,5 %. 

Nach WASHBURN rufen K6rperbewegung, Temperaturv 
anderungen des Ko6rpers, Schlaf u. Bad Verdanderungen 
Blutbildes hervor. 

Nach AITKEN haben die Umgebungstemperatur, Tagesz« 

Gewicht und Muskelarbeit keinen Einfluss auf die Leukozyt: 
anzahl. 

Uber das Verhalten der Leukozyten des Sauglings bei de 
Verdauung sind die Ansichten auch verschieden. SCHIFF 1 
STRANSKY sehen eine Verdauungsleukopenie fiir physiologis lo 


an. Nach HAINIss und HELLER (1924) wechseln eine V' zy 
dauungsleukozytose und Verdauungsleukopenie regellos in dc R 
Neugeburtszeit, um an ihrem Ende in eine regelmassig au! in 


tretende Leukozytose tiberzugehen. de 
JACOTTET konnte bei Brustkindern keine Verdauungsleuko 

tose feststellen, sieht die Muttermilch als physiologische N: el 

rung an. Es kénnen jedoch Blutbildveranderungen vorkomm: t 


die die Fehlergrenze tiberschreiten. FLETCHER wu. MITCHEI, 
halten die Verdauungsleukozytose fiir unkonstant. 

Die Anschauungen iiber physiologische Blutbildschwan- 
kungen beim Erwachsenen sind sehr variierend. 

VAN DEN BERGHE (1946) behauptet, dass im Laufe eines 

ves Leukozytenschwankungen um 201 °/) vorkommen. Atch 
(;OUBERGITZ (1941) ist derselben Ansicht. 

Uber den Einfluss der Verdauung sind viele Arbeiten ver- 
iffentlicht worden. Nach MULLER, E. F. (1922) findet eine Senkung 
der Leukozytenzahl nach jeder physiologischen Magenerweite- 
rung statt. Er behauptet, dass eine gemeinsame Reaktion der 
Peripherie und des Splanchnicunsgebietes vorhanden ist. GLASER 
(922) ist der Ansicht, dass der verschiedene Ausfall der Leu- 
kozytenreaktion nach demselben Nahrungsreiz spricht, 
dass an verschiedenen Tagen ein differentes Verhalten des 
‘ionuszustandes des vegetativen Nervensystems vorhanden 
ist, so dass z.B. an einem Tage nach Milchaufnahme eine vago- 
tonische Leukopenie, am anderen wiederum eine sympathico- 
tonische Leukozytose entsteht. Befindet sich das vegetative 
Nervensystem in einer relativen Ruhelage, so bringt der Nah- 
rungsreiz iiberhaupt keine Verteilungsreaktion der Leukozyten 
zustande. 

Nach SCHEUNERT und KRZYVANEK (1926) rufen Schreck und 
andere psychische Erregungszustinde eine Verminderung dér 
Blutkérperchenmenge hervor, die innerhalb weniger Minuten 
abklingt. 


Unspezifische Reize. 


WALTHOFER (1927) stellte fest, dass ein nahe dem Physio- 
logischen liegender Reiz recht starke Schwankungen der Erythro- 
zyten-, Hamoglobin- und Leukozytenwerte verursacht. Als 
Reiz benutzte er den Ejinstich mit der Francke’schen Nadel 
ins Ohrlappchen. Gleich nach dem Einstich stellte er ein be- 
deutendes Absinken der obenerwdhnten Blutwerte fest, das 
ca 10 Min. anhielt, worauf ein Ansteigen erfolgte. WALTHOFER 
empfielt daher den Ausdruck »Konzentrationsleukozytose», 
statt »Verschiebungsleukozytose» zu gebrauchen, da die corpus- 
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culéren Elemente des Blutes bei durch Vasomotorentatigk: 
hervorgerufenen Vorgéngen unberiihrt bleiben, die Blutfliissi 
keit allein ist in stetem Aus- und Riickfliessen durch die Kapill: 
wand begriffen, wodurch die Blutwerte erhéht und erniedri 
werden. 

MULLER E. F. (1923) stellte fest, dass intracutane Inject 
nen physiologischer Kochsalzlésung auf das gesamte Blut 
fassgebiet des KOrpers einwirken. Als Folge des Reizes ti 
eine Verengung der Hautgefasse mit Leukopenie und eine Er\ 
terung der Splanchnicusgefasse mit Ieukozytose ein. 

Nach FILINSKI (1925) findet bei elektrischer Reizung 
Vagus beim Hunde eine Leukopenie in den Gefassen des Oh 
und eine Leukozytose in den Mesenterialgefassen statt. | 
Veranderung der Leukozytenanzahl trat sehr rasch auf 
verschwand ungefaér 1 Min. nach Aufhéren des | 
Die Erscheinungen erwiesen sich unabhiangig 
Gefasstonus und der Einwirkung der Nebenniere. Fini 
nimmt an, dass es sich eventuell um Veranderungen des K 
Gleichgewichtes handelt. 

GERMAN (1939) stellte fest, dass bei Reizung der periphe: 
Abschnitte des vegetativen Nervensystems im Halsanteil b: 
Pferde folgende Veranderungen eintreten: 

Vagusreizung verursacht eine Abnahme der Viskositit « 
Blutes, eine Vermehrung der Anzahl der Eosinophilen u 
Leukozyten. 

Sympathicusreizung verursacht eine Zunahme der Segmei' 
kernigen und Monozyten samt eine geringe Verminderung cei 
Leukozyten und Eosinophilen. Die Viskositaét des Blutes nim 
zu. Die Resistenz der Erythrozyten verandert sich. 

BURKER stellte fest, dass Vagusreizung zu einer Anhaufu 
der Leukozyten in den inneren Organen und Abnahme 
der Peripherie fiihrt, Sympathicusreizung hat umgekelrte 
Wirkung. HoRTLING (1948) behauptet, dass eine neurovegeta 
tive Regulation der Leukozytenregeneration beim Menschen 
denkbar ist. 

MutTo, TAKAHASHI, NIRAOKA nehmen an, dass der Reiz des 
Nervensystems sich auf Umwegen iiber die Leber, die dann 
Stoffe ausschiittet, die die Leukozytose anregen (Neutrophili 
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auswirkt. Gottsegen konnte im Blutplasma vom Kaninchen 
Leukopoietine nachweisen, die auf die Ieukozytenregulation 


einwirken. 


ber die Bedeutung der Nebenniere bei 
Reizen. 


SELYE (1937) hat festgestellt, dass reizende schadliche Ein- 
fliisse, wie Kalte, traumatische akute Infektionen 
usw. im K6rper eine Verteidigungsreaktion hervorrufen. Es 
ist unbekannt, ob der Reiz auf dem Blutwege oder iiber das 
Nervensystem wirkt. 

SELYE unterscheidet 3 Stadien: 1. Stadium des Alarmes. 
2. Stadium der Resistenz. 3. Stadium der Exhaustion. 

SELYE ftihrte Versuche mit Ratten aus. 6—48 St. nach dem 
Schaden fand er weitgehende Verainderungen im Organismus der 
Versuchstiere. Abnahme der Milz- u. Thymusgrésse, peritoneale 
und pleurale Exudate, Erosionen im Verdauungstrakt, Ab- 
sinken der K6rpertemperatur. 

Die Verainderungen der Nebennieren waren besonders gross. 
Es findet eine Hyperplasie der Nebennierenrinde statt. Die 
corticalen Lipoide und Granulas des Markes nehmen ab. 

SELYE stellte fest, dass die Kilte ein besonders aktiver Fak- 
tor ist. 

SELYE betrachtet als eine der wichtigsten Aufgaben der Ne- 
bennieren, bei schadlichen Einfltissen eine Anpassung herzu- 
stellen. CANNON (1925) stellte fest, dass es endgiiltig bewiesen 
ist, dass das Nebennierenmark unter bestimmten Bedingungen 
bei Reizen reflektorisch erh6hte Mengen Adrenalin an das Blut 
abgibt, die zu betrachtlichen Wirkungen ausreichen. 

CANNON und QUERIDO (1925) fanden, dass bei starken: Warme- 
verlust eine gesteigerte Adrenalinausscheidung stattfindet, 
um den K6rper vor Unterkiihlung zu schtitzen. Sie sehen so- 
wohl die Nebennierenrinde als auch das Mark bei der Warme- 
regulation fiir bedeutsam an, das Mark ist jedoch zur Kons- 
tanthaltung der Temperatur entbehrlich. 

HARTMAN, BROWNELL, CROSBY (1918) fanden in der Neben- 
niere von Versuchstieren, die der Kilte ausgesetzt waren, his- 


tologische Veradnderungen, die auf eine gesteigerte horny 
Funktion deuten. Sie nehmen an, dass es sich um eine 
gerte Adrenalinausschiittung handelt. 

DALTON und SELYE (1939) stellten Versuche an, um 
zustellen, wie die Alarmreaktion auf das Blutbild einwirkt 
Versuchstiere benutzten sie Ratten und Mause. Sie erkan 
dass wahrend der Alarmreaktion Veranderungen des Blut! 
stattfinden. Man sieht eine polymorphonucleare Leukoz 
Die hamatologischen Veranderungen sind die gleichen bei 
den Geschlechtern. 

DALTON und SELYE wandten als Reiz Formaldehyd 
k6rperliche Anstrengung an. 

Im Blutbild findet erst ein vortibergehender Abfall der |, 
zyten statt, worauf eine neutrophile Leukozytosis erfolgt 
Stunden nach der Formaldehyd-Injektion waren die Ausg 
werte wieder erreicht. 

Sie stellten fest, dass bei der durch k6rperliche Anstren 
hervorgerufenen Alarmreaktion eine Abnahme der Erythroz 
zahl ohne Hamokonzentration stattfindet. 

SELYE behauptet, dass Kalte ein Stimulus sei, der cine: 


komplizierten Typus der Alarmreaktion hervorruft. 
TysLow1tTz und AsHwoop (1942) stellten fest, dass 70 

wiegende hypophysektomierte Ratten ihre Koérpertemy: 

bei einer Umgebungstemperatur von 0° C nicht aufrecl 


halten vermdégen. 

Pituitrin- und Corticotrophinextrakte steigern die Resist‘ 
wenn sie in Perioden von I St. — 14 Tagen gegeben were: 
Diese Extrakte waren uneffektiv, wenn die Nebennieren 
fernt waren, jedoch wirksam nach Thyreoidektomie. 


Thermische Reize. 


Nach THAUER (1939) befindet sich das Warmezentrum im 
Hypothalamus. Thermische Beeinflussung des Hirnstammes 


ruft tiefgehende Verainderungen im Warmehaushalt hervor 


ISENSCHMID nimmt an, dass auch die Gehirnrinde die \\Var- 
meregulation beeinflussen kann. 


K 
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Nach ARONSON, SACHS, ISENSCHMID findet die Warmeregula- 
tion tiber das im Tuber cinerum liegende sympathische und 
parasympathische Nervenzentrum statt. 

DELESTRE, HAHN, v. PAUNDLER sind der Ansicht, dass durch 
die mangelhafte Entwicklung des Zentralnervensystems das 
Wirmezentrum des Frtihgeborenen noch nicht imstande ist, 
Gleichgewicht zwischen Warmeproduktion und Warmeabgabe 
zu halten. 

YLPP6 u. a. sehen als Ursache der Temperaturschwankungen 
des Friihgeborenen die mangelhafte Ausbildung des subcu- 
tanen Fettgewebes, die relative Grésse der K6rperoberfliache 
im Vergleich zum K6rpergewicht an. Nach YLPP6 kénnen Tem- 
peraturschwankungen der Frihgeburten oft durch intracraniale 
Blutungen verursacht sein, obgleich man bei diesen Fallen eine 
konstante Umgebungstemperatur aufrecht halt. 

Bei wechselnder Umgebungstemperatur erfolgt die Regulie- 
rung der K6rpertemperatur durch Anpassung der Warmebil- 
dung an den Bedarf, sowie durch Veridinderung der Warme- 
abgabe (ECKSTEIN). 

Nach ECKSTEIN (1926) ist die chemische Warmebildung der 
Friihgeburten normal entwickelt. 

Nach ISENSCHMID sinkt und steigt die K6rpertemperatur beim 
Erwachsenen bei der calorimetrischen Verainderung der Aussen- 
luft. 

I,UNDGREN (1947) fiihrte Versuche aus zur Feststellung, welche 
Einwirkung die »finnische Sauna» auf die Rektaltemperatur 
erwachsener Manner habe. Nach einem Aufenthalt von 5 Min. 
in der »Sauna» stieg die Rektaltemperatur, ?/, St. nach dem Bade 
war die Ausgangstemperatur wieder erreicht. 

[,IEBEMEISTER stellte fest, dass das Trinken grosser Mengen 
kalten Wassers die K6rpertemperatur sinken lasst. 

HILL (1937) behauptet, dass lokale Kalteapplikation die 
Korpertemperatur senkt. 

Zahlreiche Forscher haben den Einfluss thermischer Reize, 
hauptséchlich warmer und kalter Bader, auf das Blutgefass- 
system und Blutbild beschrieben. 

Unter identischen Bedingungen beobachteten die verschiede- 
nen Forscher sehr divergierende und oft direkt entgegenge- 
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setzte Veranderungen. 
festgestellt, dass selbst bei streng lokalem W4armeentzug, 
bei Warmezufuhr, die Vasokonstriktion oder Vasodilata‘ 
nicht allein auf das dem thermischen Reiz ausgesetzte H 
gebiet beschrankt bleibt, sondern die ganze K6rperhalfte 

cherweise reagiert. Diese »konsensuelle Reaktion» ist ji 
Ansicht nach in beschranktem Masse auch auf der inneren © 
flache des KGrpers, z.B. an den Gefassen der Magen- und D 

schleimhaut, feststellbar. 

ALDENHOVEN nimmt an, dass die Erwarmung der Ma 
schleimhaut eine Anderung der Hauttemperatur verurs: 
so dass eine funktionelle Koppelung zwischen den Gefassgebi 
der Haut und der Schleimhaut des Magen-Darmkanals ; 
nommen werden muss. 

HERLITZ (1943) fiihrte Versuche mit Neugeborenen aus 
untersuchte die konsensuelle Kaltereaktion der Hautge 
gebiete der Stirn und des Unterarmes. 

Er stellte fest, dass die konsensuelle Hautgefassreak 
auf Kalte beim Neugeborenen in der Regel fehlt, oder noch n 
ausgebildet ist, so dass sie durch Veranderungen der H 
temperatur wie beim Erwachsenen, nicht nachgewiesen wer: 
kann. 

HERTZMAN und ROTH (1942) haben die Reaktion der | 


gefasse bei lokaler Kalteeinwirkung studiert und kamen 2111 


Resultat, dass bei lokaler Kalteeinwirkung erst eine init 
Konstriktion, nach 5—16 Min. eine Dilatation der Hautb 
gefasse erfolgt. Die Dauer ist verschieden. Nach der Dil 


THOLEZAN, BROWN, SEQUARD ha! 


tion tritt wiederum eine Konstriktion ein. Ahnliche Verin«e- 


rungen konnten sie im Kontrollfinger derselben oder andere 


Hand feststellen. Sie sind der Ansicht, dass durch Kalt 
weckte vasomotore Reflexe die initiale Konstriktion im | 


suchs- und Kontrollfinger, im letzteren nicht so stark, verur- 


sachen. Die reaktive Konstriktion nach der Dilatation kann a‘ 
im Kontrollfinger erfolgen. 
CHIN (1935) stellte Versuche mit Fréschen an. Bei Abk 


ih- 


lung des Blutserums auf + 20°C fand eine Dilatation, bei hohe- 
ren oder niedrigeren Temperaturen des Serums fand eine Kon- 


striktion statt. 
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\TZLER erkannte, dass die Konstriktoren sich durch Ab- 
kiiblung oder Erwarmung leichter blockieren lassen als die 
Dilatatoren. 

Nach EBBECKE kontrahieren die Arteriolen und Kapillaren 
reflektorisch beim Ejintauchen eines Armes in kaltes Wasser. 
Beim Wiederholen des Versuches am abgebundenen Arm rotet 
sich der eingetauchte Hautbezirk lebhaft arteriell. Die R6tung 
der Haut besagt, dass die Kapillaren erweitert sind. Der arte- 
rielle Farbton ist durch die geringe Stoffwechselintensitat im ab- 
gekiihlten Arm bedingt, so dass das arterielle Blut arteriell bliebt. 

Es handelt sich nicht um einen reflektorischen Vorgang, 
sondern um eine lokale Einwirkung der Kialte. Eine derartige 
Wirkung lasst sich nur durch sehr hohe oder sehr geringe Tem- 
peraturen erzielen. 

Nach CARRIER sind die Kapillaren im warmen Bad weit, 
bei + 20° C teilweise kontrahiert, es entwickeln sich Stasen. 
Bei + 10° C erschlaffen die Kapillaren und fiillen sich teil- 
weise mit Blut. 

Rous ist der Ansicht, dass bei Hautreizen in der Haut 
histaminahnliche Stoffe frei werden, die eine Dilatation der 


Kapillaren hervorrufen. 

Nach GOLLWITtz, MEYER, BINGEL verursachen warme Bader 
eine Ausscheidung acetylcholinartiger Substanzen, die einen 
erweiternden Einfluss auf die subcutanen Arteriolen haben. 


* 


WINTERNITZ (1893) legte dar, dass allgemeine den ganzen 
Korper treffende thermische Reize, wie kalte Abreibungen, 
kalte Duschen, Vollbader und auch wechselwarme Prozeduren, 
mit seltener Ausnahme eine Vermehrung der weissen und roten 
Blutkorperchen, sowie eine Zunahme des Hamoglobingehaltes, 
verursachen. 

Die maximale Zunahme der Ery betrug 1 860000, die der 
Ieukozyten fast das dreifache der Anzahl vor dem Versuche. 
Die Zunahme des Hamoglobingehaltes betrug maximal 14 %. 

Das Maximum der Zunahme trat in den meisten Fallen erst 
I Stunde nach der thermischen Einwirkung ein. WINTERNITZ 


) 


konnte oft eine Zunahme der Leukozyten erst nach einer Wied 
abnahme der Erythrozyten beobachten. Die Veranderung 
Blutzusammensetzung hielt verschieden lange Zeit an, n: 
2 Stunden konnte er meistens bei beiden Zellarten wieder « 
Abnahme feststellen. Die Vermehrung der Leukozyten 
weniger konstant. In seltenen Fallen, bei denen die Leukozyt 
eine deutliche Zunahme aufwiesen, wurden nach dem Versi 
absolut und relativ weniger Leukozyten gefunden. 

In Fallen, bei denen eine Abnahme der Erythrozyten st 
fand, erfolgte jedoch eine Zunahme der Leukozyten. 

WINTERNITZ sieht als Ursache der verinderten Zusamn 
setzung des Blutes eine Veranderung der Zirkulation, H« 
aktion und dem Tonus der Gefasse und des Gewebes an, 
durch die Kalteeinwirkung hervorgerufen werden. 

WINTERNITZ nahm an, dass die Zirkulationsverhiltn 
giinstiger werden, und dadurch aus den verschiedenen Gewel 
und Organen die dort stagnierten Zellen dem allgemeinen k1 
lauf zugefiihrt werden. 

KNOPFELMACHER (1893) stellte konstant nach kalten Bac: 
eine Zunahme der Erythrozyten um fast 30 % fest. Die [Leu- 
kozytenzahl stieg in den meisten Fallen mehr als die 
Erythrozyten. Die Verainderungen der Erythrozyten- und Let 
zytenwerte erwiesen sich als vortibergehend. In den meist 
Fallen fand nach 4/, St. wieder ein Absinken statt. 

KNOPFELMACHER sieht als Ursache eine durch den Kialte1 
bedingte Veranderung der .Verteilung der Blutzellen an. 

BREITENSTEIN (1896) konnte bei Typh6sen und Rekonval 
zenten auch eine Vermehrung der Erythrozyten nach kaltc 
Badern feststellen. 

Nach FRIEDLANDER findet nach anhaltender KAalteeinwirkung 
eine Abnahme der Erythrozytenwerte, mit gleichzeitiger Ver- 
mehrung der Leukozytenwerte, statt. 

REINEBOTH und KOHLHARDT (1899) fiihrten Versuche 
Kaninchen aus. Sie kiihlten die Tiere und 1o—15° ihrer Kor] 
temperatur ab. Sie erzielten es durch Eintauchen in I—3 Rk 
kaltes Eiswasser wahrend einer Dauer von 5 Min. 

In den meisten Fallen fand eine massige Verminderung cles 
Erythrozytengehaltes mit gleichzeitiger bedeutender Verring: 


21 


rung des Hamoglobingehaltes statt. Bei wiederholtem starken 
Abkiihlen fand eine erhebliche Verringerung der Erythrozyten- 
werte statt. REINEBOTH und KOHLHARDT sehen eine Schadi- 
gung der kreisenden Blutzellen als Ursache der Veranderung an. 
Durch die Kalteeinwirkung tritt eine Hamoglobinamie ein, die 
anfangs hauptsachlich durch einen Hamoglobinverlust der 
Zellen, spater auch durch Untergang von Erythrozyten zustande 


kommt. 

3ECKER (1901) fiihrte Untersuchungen iiber die Verinde- 
rungen des Kapillar- und Venenblutes bei Gesunden und leicht 
Kranken aus. Die Versuchspersonen wurden fiir 4 Minuten einer 
7—16° R Dusche ausgesetzt, in anderen Fillen gab man 
den Versuchspersonen fiir 15 Min. 20°—30° warme Bader. 
Die Erythrozytenwerte stiegen bei fast allen Fallen sofort 
nach dem Kéaltereiz, die Leukozytenwerte sanken, maximal 
um 122 %. 

BECKER konnte keinen konstanten Unterschied in der Blut- 
zellenanzahl der Venen und Kapillaren feststellen. 

Nach 1 Stunde hatten die Erythrozytenwerte wieder abgenom- 
men, meistens konnte auch eine Abnahme gegeniiber der vor 
der Dusche gefundenen Werte festgestellt werden. 

3ECKER nimmt als Ursache der Veridnderung eine verin- 
derte vasomotorische Beeinflussung, eine Wasserabgabe des 
Blutes und zu einem geringen Teil auch eine Stauung der Blut- 
kérperchen in den Kapillaren an. 

BAzEtT? (1925) fand, dass Bader mit einer T° von 37—37° C 
beim Erwachsenen im venésen Blut erst ein Absinken, dann ein 
Steigen des Hamoglobingehaltes verursachen. Das Blut wurde 
der Cubitalvene entnommen. 

3ARBOU und Mitarbeiter haben festgestellt, dass Abkiihlung 
und Erwarmung den Wassergehalt des Blutes verandern. 

Nach BARCROFT und Mitarbeiter nimmt die Gesamtblutmenge 
bei Kalteeinwirkung ab. Die Organe bzw. Gewebe, in denen 
das Wasser sich ansammelt, sind noch nicht bekannt. Das Blut 
wird bei Kalteeinwirkung durch Kontraktion der Gefisse aus 
der Peripherie verdrangt. 

WERTHEIMER, nimmt an, dass durch Kalteeinwirkung eine 
Erweiterung der Blutgefasse der Muskeln stattfindet. 
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GLASER (1922) behauptet, dass sich bei der Verengung « 
Blutgefasse eine Verteilungsleukozytose ausbildet, gleichzeitig 
findet eine Zunahme der Erythrozytenzahl statt. Die K: 
traktion der Gefasse beruht auf einer Reizung des Sympathic 
falls ein Ubergewicht im Vagusgebiet besteht, kommt es 
einer vagotonischen Leukopenie. Bei vagotonischen Zustanden 
erweitern sich die oberflachlichen Hautgefasse. 

Nach DE LA GRANDE Y VEGAS findet bei Kindern im Alier 
von 9—14 J. nach Handbadern, — erst 5 Min, im Handbad 
mit einer Wassertemperatur von 10° C, worauf nach 3 Min 
ein Handbad von + 50° C gegeben wurde, — nach der |:r- 
warmung eine relative Vermehrung der Lymphozyten | 
Monozyten statt. Falls bereits eine Lymphozytose und N. 
tropenie bestanden hatten, kam es zu einer Zunahme der Mono- f 
zyten und in geringem Grade der Neutrophilen. Bei bereits 
bestehender Neutrophilie fand eine relative Verminderung | 


der Neutrophilen und Zunahme der Monozyten statt, 
Lymphozytenwerte veranderten sich nicht. 

NEDZEL kiihlte Hunde mit Eispackungen ab und stellte cin ( 
Absinken der Leukozytenwerte, sowohl in den Tracheal-wie ¢ 
auch den Ohrkapillaren, fest. t 

Nach ARNETH verursachen heisse und kalte Bader eine Steige- 
rung des Stoffwechsels mit Leukozytose. 

Nach Davrpov findet beim Eintauchen einer Hand fii 
Min. in ein Wasserbad von 40—42° C reflektorisch in der aii- 
deren Hand erst eine Leukopenie und dann eine Leukozytose 
statt. 

Nach Fatupi (1938) verursachen lokale thermische Reiz 
keine Veraénderung des Blutbildes. Weder nach kalten noch 
warmen Handbadern konnte er Veranderungen der Leukozyten- 
werte feststellen. 

KIJANEN und HIETARANTA (1930) untersuchten die Ein- 
witkung warmer Bader auf die K6rpertemperatur und die 
Anzahl der weissen Blutkorperchen des Frtihgeborenen. lis 
fand stets ein Temperaturanstieg statt. Sie stellten sowolll 
eine Leukozytose als auch eine Leukopenie fest. 

In Versuchen tiber das Einwirken kiinstlich erzeugtem Fic- 
bers beim Saéugling, das durch heisse Bader (40—41° C) hervor- 
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gerufen wurde, stellte MAASIK (1945) fest, dass im Blutbild 
folzende Veranderungen stattfanden: die Leukozytenwerte stie- 
gen in samtlichen Fallen, zwar nicht bei allen in gleich starkem 
Masse, gleichzeitig sanken die Erythrozytenwerte in allen Fallen. 
In fast allen Fallen sah man im Differentialblutbild eine Links- 
verschiebung. Die Lymphozyten nahmen ab. 

Ungefaéhr 1 Stunde nach dem Bade hatten die Erythrozyten 
anndhernd ihre Ausgangswerte erreicht. Auch die Leukozyten- 
werte waren in den meisten Fallen im Absinken. Das Differential- 
blutbild wies annahernd. dieselben Werte wie vor dem Bade auf. 

Gemeinsam mit PETERSEN fiihrte MULLER, E. F. Versuche 
aus, um festzustellen, welche Einwirkung das Trinken von kal- 
tem und warmem Wasser auf das Blutbild habe. Sie stellten 
fest, dass das Trinken von warmem Wasser eine Abnahme der 
Leukozytenwerte der Peripherie verursacht. Kaltes Wasser 
hatte eine umgekehrte Wirkung. 

Nach MULLER, E. F. besteht ein splanchnoperipheres Gleich- 
gewicht. Eine Erweiterung der Splanchnicusgefisse fiihrt zu 
einer Vermehrung der Leukozytenwerte dieser Gefisse, mit 
einer gleichzeitigen Kontraktion der Blutgefasse und Verminde- 
rung der Leukozytenwerte der Peripherie. 


EIGENES MATERIAL. 


Mein Material umfasst insgesamt 139 Versuche, von dene1 
an Meerschweinchen und 109 an Kindern ausgefiihrt worden 
sind. 

Die Tierversuche wurden mit gesunden Meerschweinchen ; 


gefiihrt, in 11 Fallen wurde ausser dem peripheren auch 


Herzblut untersucht. 

Da es mir nicht méglich war, das genaue Alter der Tiere { 
zustellen, habe ich in den einzelnen Fallen ihr Gewicht a1: 
geben. 

Das Gewicht schwankte zwischen 140—580 g. Das Dut 
schnittsgewicht des gesamten Materials betragt 
blut untersucht wurde, waren jiinger. 

Geschlechtlich habe ich die einzelnen Tiere nicht prazisi 
da nach den Literaturangaben kein geschlechtlicher Unt 
schied des Blutbildes vorhanden ist. 

Samtliche Patienten stammen aus der Kinderklinik der | 
versitat zu Helsingfors. 

Das Material besteht zum Teil aus Kindern, die zwecks 
nischer Untersuchung eingeliefert worden waren. Ein gros 
Teil der Falle besteht aus Rekonvaleszenten, die irgend« 
leichtere Krankheit durchgemacht hatten. Vor dem Vers 
waren sie langere Zeit fieberfrei und frei von Infektionen wi 
wiesen normale Temperaturen und eine normale Blutsenkungs 
geschwindigkeit auf. Der Allgemeinzustand saémtlicher Kindei 
an denen ich Versuche ausftihrte, war gut. 

Insgesamt habe ich an Kindern 109 Versuche, davon 8 Kor 
trollversuche, ausgefiihrt. 

In einem Teil der Falle sind am selben Kinde mehrere Ver- 
suche ausgefiihrt worden, jedoch nie am selben Tage. 


2 


Auf die einzelnen Versuchsarten verteilt sich das Material 
wie folgt: 
1) Kinwirkung kalter Bader auf das periphere Blutbild. 
17 Versuche (3 Kontrollversuche). 
Las Durchschnittsalter betrug 3 1/2 Monate (Maximum 5 Mon. 
18 T., Minimum 12 Tage). 
Kinwirkung kalter Fussbaider auf das periphere Blutbild. 
38 Versuche. 
Das Durschschnittsalter betrug c:a 3 Monate (Maximum 5 
Mon. 21 T., Minimum 1 Monat). 
A. Einwirkung kalter Milch auf das periphere Blutbild. 
36 Versuche. 
Das Durchschnittsalter betrug c:a 3 Monate (Maximum 6 
Mon. 17 Tage, Minimum 11 Tage). 
Bb. Kinwirkung eisgektthlten Bariumbreis auf das periphere 
Blutbild (mit R6ntgenkontrolle.) 
10 Versuche. 
Das Durchschnittsalter betrug 1 Monat 27 Tage. (Maximum 
4 Mon. 2 Tage, Minimum 5 Tage). 
Bei 5 der 10 Falle wurde eine R6ntgenkontrolle mit 
warmem Bariumbrei ausgefiihrt. 


UNTERSUCHUNGEN. 


Samtliche Blutbilduntersuchungen wurden im klinisc! 
Laboratorium der Kinderklinik der Universitat zu Helsing 
ausgefiihrt. 

Mit Ausnahme eines Teiles der Differenzierungen der Let 
zyten, die die Oberschwester des klinischen Laboratoriums 
Kinderklinik, Frl. RAKEL HANNUKSELA ausfiihrte, habe ich 
Blutbilduntersuchungen selbst ausgefiihrt. 

Die Blutentnahme erfolgte in den Tierversuchen aus der ( 
vene auf der Dorsalseite des Ohres. Der erste Blutstro; 
wurde nicht benutzt. Bei den Kindern erfolgte die Blut 


nahme nach Fersenstich mit der Francke’schen Nadel. Aucl: i: 


diesen Fallen wurde der erste Blutstropfen nicht angewandt. 
Folgende Blutbilduntersuchungen wurden ausgefiihrt: 
1) Bestimmung des Hamoglobingehaltes. 
2) Bestimmung des Erythrozytenwertes per mm*. 
3) Bestimmung des Leukozytenwertes per mm’. 
4) Berechnung des Farbeindexes der roten Blutkorperch« 
5) Differenzierung der weissen Blutk6rperchen. 
Die Bestimmung des Hamoglobingehaltes (Hb) nach S: 


METHODIK DER HAMATOLOGISCHEN 


li 


wurde in allen Fallen mit demselben Haemometer (Helligs 


Modifikation) ausgeftihrt. Die Hb-Werte sind sowohl unko 
giert als auch korrigiert angefiihrt. Der Haemometer war 
Marienkrankenhaus zu Helsingfors standardisiert worden. 


1m 


Die Korrektion betragt 1.16. Die Hb-Gehalt-Bestimmungen 


wurden nach der tiblichen Methode ausgefiihrt. 


Die Zahl der Erythrozyten (Ery) wurde in einer Verdiinnung 1 : 
200 gezahlit. Die Zahlung erfolgte in der Leitz-Zahlkammer, gra- 


duiert nach Turk. In jedem Fall wurden 160 kleine Quad: 
gezahit. 
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Die Ieukozyten (Leuko) wurden in einer Verdiinunng 1 : 20 
(i °/, acid acet.) ebenfalls in der Tiirk’schen Kammer gezahlt. Es 
wurden 8 grosse Quadrate gezahlt. 

Die Differenzierung der weissen Blutkérperchen umfasste 
900 Leukozyten. Die Trockenpraparate wurden nach der iibli- 
chen May-GRUNWALD-GiemsA-Methode gefarbt. 

Die Einteilung der Zellen in einzelne Zellkategorien erfolgte 
nach der Zahltafel von Schilling. 

Die in Prozenten angegebenen Werte wurden in absolute 
Werte umgerechnet. 


TIERVERSUCHE. 


Mein Material umfasst 30 Versuche mit Meerschweinc! 
Fiir jeden Versuch wurde ein neues Tier gebraucht. 

Das Gewicht der einzelnen Tiere schwankte zwischen 1 
580 g, das Durchschnittsgewicht betrug 372 g. 

Geschlechtlich habe ich die Versuchstiere nicht differenz 
da nach FLaum keine geschlechtlichen Unterschiede des | 
bildes beobachtet worden sind. 

Bevor ich naher auf die einzelnen Versuche eingehe, wil 
in Kiirze einiges iiber die Haimatologie des Meerschwein 
erwahnen. 


Nach Fraum finden keine tageszeitlichen Schwankungen des Blut 
statt, auch die Fiitterung und das Alter scheinen keinen merklichen Ei 
auszuiiben. 

Die Angaben iiber die Erythrozytenwerte (Ery) sind sehr auseinanderg: 
GABBI gibt 5527000 Ery als Mittelwert an, nach BENDER und DE WI’ 
der Mittelwert 6 Mill. Ery. Die meisten Forscher sind jedoch der Ansicht 
der Mittelwert 5 Mill. Ery pro ccm aufweist. 

Nach MEYER betragt der Haémoglobingehalt (Hb) 87%, Sahli, Br» 
DE WITT geben 95 % Hb als Durchschnittswert an. 

Auch die Angaben iiber die Leukozytenwerte (Leuko) sind sehr varii: 
Die einzelnen Autoren geben Werte zwischen 5600—1 5000 fiir Normalwert 
Das Aussehen der einzelnen Zellkategorien der weissen Blutzellen 

scheidet sich in manchem von denen des Menschen. 

Die Menge der Lymphozyten (Ly) besteht hauptsdchlich aus kleinen 
Die Monozyten (Mo) haben selten runde, meist mehr oder weniger stark 
buchtete, durch wabige Chromatinstruktur charakterisierte Kerne. 

Die Myelozyten (Myeloz.) werden nach den meisten Autoren im Blut 


maler Meerschweinchen vermisst. 


Fiir Normalwerte des Differentialblutbildes geben BENDER und DE WITT 


folgende Werte an: Neutrophile 35—60 %, Eosinophile 3—4 %, Basophi 


1%, Monozyten 5—8 %, Lymphozyten 35—55 %. 


In grossen mononuclearen Zellen sieht man manchmal neben dem Kern 


Nebengebilde, sogenannte Kurloff-K6rper. Die meisten Forscher nehmen 
dass es sich hierbei um grosse Lymphozyten handelt. 


Ausftithrung der Versuche. 


Die Meerschweinchen erwiesen sich als verhaltnismassig resis- 
tent gegen Kalte. Ein langerer Aufenthalt in —2 —4°C hatte 
keine bedeutende Einwirkung auf ihre Rektaltemperatur. Daher 
beschloss ich die Temperatur der Tiere durch kalte Bader zu 


Siimtliche Versuche wurden am Morgen vor der Fiitterung 
ausgefiihrt. Die Rektaltemperatur wurde mit einem Spezial- 
thermometer gemessen. 

Die Durchschnittstemperatur des ganzen Materiales betrug 

(Max. 39,0°, Minim. 37,0°). 

Nach der Temperaturmessung wurde das Gewicht der Ver- 
suchstiere bestimmt, wonach die Blutentnahme erfolgte. Die 
Blutproben wurden der Ohrvene, auf der Dorsalseite des Ohr- 


lappchens, entnommen. Der erste Tropfen wurde nie benutzt. 


Sofort danach wurden die Tiere dem Kaltereiz ausgesetzt. In 
den meisten Fallen erfolgte bei den Tieren eine starke Tempe- 
ratursenkung durch kalte Bader. Bei jedem Versuchstier wurde 
das Blut zur Blutbilduntersuchung nach dem Bade nur einmal 
entnommen, da die Blutentnahme aus der Ohrvene technisch 
grosse Schwierigkeiten aufwies. Die Ohrvenen waren nach zwei- 
maliger Blutentnahme dermassen zerstért und thrombosiert, 
dass eine erneute Blutentnahme unmdoglich war. 

In allen 30 Fallen untersuchte ich die Veranderungen des 
peripheren Blutbildes nach der Abkithlung und in 11 Fallen 
auch das Herzblut. Das Herzblut erhielt ich durch Herzpunk- 
tion mit einer diinnen Kaniile. 

Die Temperatur sank in allen Fallen bedeutend. Die Durch- 
schnittstemperatur samtlicher Falle vor dem Kialtereiz betrug 
38,0°, durchschnittlich sank die Rektaltemperatur durch Kalte- 
einwirkung auf 27,0° (Minim. 24,6°). 

Die Durchschnittstemperatur des Badewassers betrug 6,6° C 
(Max. + 12°, Minim. + 2°). Die Durchschnittsdauer des Bades 
betrug 9 Min. (Max. 15 Min., Minim. 3 Min.) In einigen Fallen, 
bei denen die Dauer des Bades kurz war (3—8 Min.), wurden 
die Tiere nach oder vor dem Bade fiir kiirzere oder langere Zeit 
einer Umgebungstemperatur von —2 + 10°C ausgesetzt. 
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Jedenfalls konnte ich feststellen, dass schon ein 6 Min. dau 
des kaltes Bad die K6rpertemperatur bis auf 25,2° senkt. 


Veranderungen des peripheren Blutbild 


Auffallend ist, dass die Ery-, Hb- und Leukozyteny: 
bedeutend absinken. 


Veranderungen des Hiamoglobingehalt 


Der durchschnittliche Hb-Gehalt betrug vor dem Kalt 
106 % Sahli (Max. 125 %, Minim. go %). 

Durch die Abktihlung sank der Hb-Gehalt im Durchscl 
auf 99 % (Max. 118 %, Minim. 80 %) also um 6,6 %. In ein 
Fallen war das Absinken unbedeutend. 

Der Hb-Gehalt ist 15 Min. nach dem Bade (10 Faille) stark 
andert; durchschnittlich um 8 % abgesunken. 

Die Blutbilduntersuchung wurde nur in 3 Fallen 30 } 
nach dem Bade ausgefiihrt, daher habe ich diese Fille mit de: 
deren Blutbild 40 Min. nach dem Bade untersucht wurde, 
den prozentuellen Berechnungen vereint (insgesamt 11 Fa 
30—40 Min. nach dem Bade war der Hb-Gehalt um 6.. 
niedriger als vor dem Kiéltereiz. 

1 Stunde nach dem Kiltereiz ist der Hb-Gehalt um 6,; 
niedriger (7 Falle). In einem Fall fand die Blutentnahme 1 


30 Min. nach dem Bade statt, auch hier war der Hb-Gelilt 


niedriger als zuvor. 
Bei den jiingeren Tieren sank der Hb-Gehalt etwas starke1 


Veranderungen der Erythrozytenwerte. 


Der Durchschnittswert der Ery betrug vor dem Bade 4950700 
Durch den Kaltereiz sanken die Ery-Werte durchschnittlich au 


4411700 Ery, also um 10,8 %. 


Auffallend ist, dass die Ery-Werte am deutlichsten 15 Mi 
nach dem Bade abgesunken sind, naémlich um 12,3 % ilire 


Wertes vor dem Versuch. 


In den Versuchen, bei denen die Blutwerte 30—40 Min. na 


dem Bade bestimmt wurden, waren die Ery-Werte um 10,5 


0 
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) 
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niedriger als vor dem Bade. Bei der Blutentnahme 1 St. nach 
dem Kaltereiz war der Ery-Wert um 8,7 % niedriger als vorher. 
Das Alter der Tiere hatte keinen Einfluss auf die Veranderun- 
ven der Ery-Werte. 
Wie aus dem Obenerwahnten hervorgeht, weisen die Ery- 
Werte eine grosseres Abnahme als der Hb-Gehalt auf. 


Veranderungen des Farbeindexes. 


Der Farbeindex vergrésserte sich in 25 Fallen, verkleinerte 
sich in 4 Fallen und war in 1 Fall unverandert. 


Veranderungen der Leukozytenwerte. 


Auch die Leukozytenwerte sanken bedeutend. 

Der Durchschnittswert der Leukozyten betrug vor der KAlte- 
einwirkung 8437 (Max. 16100, Minim. 2220) und sank durch- 
schnittlich auf 5335 Leuko, also um 36,8 %. 

Beim Vergleichen der Leuko-Wertveranderungen in den ver- 
schiedenen Zeitkategorien sieht man, dass die Leuko 15 Min. 
nach dem Bade um 33,9 % ihres Wertes vor dem Kaltereiz 
abgesunken sind. 

In den Fallen, bei denen das Blutbild 30—40 Min. nach dem 
Bade untersucht wurde, waren die Leukozytenwerte durch- 
schnittlich um 43,3 % abgesunken. 

1 Stunde nach dem Bade sind die Leuko-Werte um 34,5 % 
niedriger als vor dem Kaltereiz. Im Vergleich zu den Werten 
30—40 Min. nach dem Kaltereiz sind die Leuko-Werte schon 
bedeutend hoher. 

Das Alter scheint keinen Einfluss auf die Verainderungen der 
Leukozytenwerte zu haben. 


Veranderungen des Differential- 
blut bildes. 


Das Differentialblutbild weist nach K4lteeinwirkung keinerlei 
Regelmassigkeit auf. Das Alter und die Zeit der Blutentnahme 
keinen Einfluss aus. 
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Die Eosinophilen fehlen in 2 Fallen nach der KAalteeinwirku 
in 17 Fallen ist ihre Anzahl gestiegen, jedenfalls ist ihre Menze 
so gering, dass ihre prozentuelle Verteilung auf das Bluthild 
% ausmacht. 


/ 


nur ungefahr 0 bis héchstens 4 

Die Basophilen fehlen in g Fallen, in 15 Fallen sinkt ilire 
Anzahl und steigt in 6 Fallen. Auch ihre Gesamtmenge ist s«lir 
gering und macht o—2,0 % aus. 

Die Lymphozytenanzahl vermehrt sich in 5 der 30 Fille, 
durchschnittlich um 45,0 % und sinkt in 25 Fallen, durchschnitt- 
lich um 45,5 %. In 4 der 5 Falle bei denen die Anzahl de: 
ansteigt konnte ich es bei der Blutuntersuchung 15 Min. 
dem Kaltereiz feststellen. 

Die Segmentkernigen sinken ebenfalls, zwar in 24 Fallen und 
steigen in 6 Fallen. Die Segmentkernigen sinken durchsch 
lich um 52,4 % ihrer Wertes vor dem Versuch. In den 6 F 
in denen die Anzahl der Sg ansteigt, steigt sie durchschnitt 
um 36,1 %. Gleichzeitig kénnen sowohl die Lymphozyten «ls 
auch die Segmentkernigen absinken. 

Die Stabkernigen sind sparlich vertreten, ihre Anzahl st 
in 10 Iallen und sinkt in 20 Fallen. Ihre Veranderungen haben 
keinen Zusammenhang mit denen der Segmentkernigen. } 
Absinken der Anzahl der Segmentkernigen kann gleichzeitig 
ein Ansteigen der Anzahl der Stabkernigen und umgek« 
stattfinden. 

Die Anzahl der Monozyten ist auch recht gering (o—7,5 
In einem Fall waren keine Monozyten nachweisbar. In 16 
Fallen sank die Anzahl der Monozyten durch den Kalter 
ihre Anzahl stieg in 13 Fallen. 


Verainderungen des Herzblutes. 


In 11 der 30 Falle wurden sowohl das periphere als auch das 
Herzblut untersucht. 

Das Material umfasst Tiere, deren Durchschnittsgewicht 
g. ist. Die Blutentnahme erfolgte in 5 Fallen 40 Min. und in 6 
Fallen 1 St. nach dem Kaltereiz. 

Der durchschnittliche Ery-Wert des peripheren Blutes betrug 


+ 


4578000 und des Herzblutes 4359000 Ery, das Herzblut enthalt 


st 


( 
el 
Ty 
T 
) 
4 


33 


demnach c:a 4,8 % weniger Ery fin 2 Fallen war der Ery-Gehalt 
des Herzblutes héher). 

Nach dem Kéaltereiz sanken die Ery-Werte der Peripherie 
durchschnittlich auf 3917000 also um 12,1 % des Wertes zu- 
yor, und die Ery des Herzblutes auf durchschnittlich 3468000, 
also um 20,6 % des Wertes vor dem Kéiltereiz. Das Herzblut 
enthalt demnach nach der Kalteeinwirkung 11,5 % weniger 
Ery als das periphere Blut. 

Vergleicht man die Ery-Werte vor und nach der Kilteein- 
wirkung, so fallt es auf, dass der Ery-Gehalt des Herzblutes 
bedeutend abnimmt. 


Leukozyten. 


Der durchschnittliche Leuko-Wert der 11 Falle betragt im 
peripheren Blut 6190 (Max. 9900 Minim. 2220) und im Herzblut 
388 (Max. 8200, Minim. 1500). Der Leuko-Gehalt des Herz- 
blutes ist demnach um 29,1 % niedriger als im peripheren Blut. 

Durch die Kalteeinwirkung sank der Leuko-Gehalt des peri- 
pheren Blutes durchschnittlich auf 4219, also um 32,0 % und 
im Herzblut auf 2948, also um 32,8 %. 


Das Absinken der Leuko-Werte ist demnach beinahe gleich 
stark im peripheren und im Herzblut. (Abb. 1, 2.) 
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Der Farbeindex. 


Im peripheren Blut vergrésserte sich der Farbeindex i 
Fallen und sank in 2 Fallen. 

Im Herzblut vergrésserte sich der Farbeindex in 7 und s 
in 4 Fallen. 


Veranderungendes Differentialblut bil: 


Die absolute Anzahl der Eosinophilen und Basophilen 
ausserst sparlich, die Veranderungen ihrer Anzahl wiesen keine 
Regelmassigkeit auf. 

Auch die Anzahl der Stabkernigen ist gering und weist kei 
lei Regelmassigkeit auf. Sie kénnen im peripheren und im 
blut sowohl steigen als auch sinken, im gleichen Fall k6énne: 
Stabkernigen im peripheren Blut nach der Kalteeinwirk 
steigen und im Herzblut sinken und umgekehrt; ahnlich 
halten sich der Segmentkernigen. 

Die Anzahl der Lymphozyten steigt in 1 Fall im periph« 
Blut und sinkt in 10 Fallen, im Herzblut steigt ihre Anzal i 
2 Fallen und sinkt in 9 Fallen. 

Die Monozytenanzahl steigt im peripheren Blut in 7 Fille 
und sinkt in 4 Fallen. Im Herzblut steigt ihre Anzahl i: 
Fallen und sinkt in 7 Fallen. 


Zusammenfassung. 


Auf Grund der mit Meerschweinchen ausgefiihrten Versu! 
konnte ich feststellen, dass bei Senkung der Koérpertemperatu 
Blutbild bedeutende Verdnderungen auftreten. Die Ery-, Hb- 
Leuko-Werte nehmen bedeutend ab. Auf das ganze Material 
teilt sinken die Ery-Werte um 10,8 %, die Abnahme ist am deut- 
lichsten 15 Min. nach dem Kaltereiz, némlich 12,3 %, des Werte 
zuvor. Der Hb-Gehalt sank durchschnittlich um 6,6 %, die niedrig- 
sten Werte stellte ich 15 Min. nach dem Kaltereiz fest. 

Die Anzahl der Leuko nimmt stadrker ab, durchschnittlich um 
36,8 %, die stdrkste Abnahme konnte ich 30—40 Min. nach dem 
Kailtereiz feststellen, 43,3 %.- 
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In 11 Fallen wurden sowohl das periphere als auch das Herz- 
blut untersucht. Auffallend ist, dass sowohl der Ery-, Hb- und 
Leuko-Gehalt des Herzblutes niedriger als im peripheren Blut ist, 

nd dass die Ery-Werte durch die Kalteeinwirkung bedeutend 
Jairker im Herzbiut absinken, um 20,6 %, im peripheren Blut 
dagegen um 12,2 %. Die Leuko-Werte sinken im peripheren und 
Herzblut beinahe gleich stark ab, im ersteren um 32,0 % und im 
letzteren um 32,8 %. 

Das Differentialblutbild weist keinerlei Regelmdssigheit auf. 
Mit Ausnahme der Verdnderungen der Zahl der Ly und Sg die 
in den meisten Fallen nach dem Kaltereiz sinkt.* 


* Die Kasuistik der Versuche ist in der Universitatsbibliothek zu Helsingfors 
deponiert. 


BADER AUF DAS PERIPHERE BLUT- 
BILD DES SAUGLINGS. 


Das Material umfasst insgesamt 20 Versuche von denen 3 
Kontrollversuche mit Badern von + 37°C sind. 

Samtliche Kinder, die den kalten oder warmen Badern aus- 
gesetzt wurden, hatten ein gutes Allgemeinbefinden. 

Den kalten Badern wurden 5 Kinder in 17 Versuchen aus- 
gesetzt; am selben Kinde wurden die Versuche an verschiedenen 
Tagen ausgefiihrt. 

Das Alter der Kinder schwankte zwischen 12 Tagen—5 Mon 
18 Tagen. Das durchschnittliche Geburtsgewicht der Falle be- 
trug 3570 g (Max. 4000, Minim. 2750 g). 

Samtliche Versuche wurden friihstens 4 St. nach der letzten 
Nahrungsaufnahme ausgefiihrt. 


Ausftihrung der Versuche. 


Die Kinder wurden gewogen, ihre Rektaltemperatur wurde 
gemessen. Danach wurden die Kinder fiir 8—15 Min. einem 
kalten Vollbad, dessen Durchschnittstemperatur -++ 12,2°C 
(Max. + 17°C, Minim. + 9°C) betrug ausgesetzt. 

In sémtlichen Fallen sank die K6rpertemperatur bedeutend. 
Die Durchschnittstemperatur vor dem Bade betrug 36,8° (Max. 
37,2°, Minim. 36,6°), sofort nach dem Bade war die K6rpertein- 
peratur durchschnittlich auf 31,2°, also um 15,2 % gesunken. 

Vergleicht man die Blutbilder, so fallt es auf, dass erhebliche 
Verainderungen durch die Kalteeinwirkung erfolgen. Aul- 
fallend ist, dass die Ery-,Hb-Werte absinken und Leuko-Werte 
ansteigen. Vor dem Versuch betrug der durchschnittliche Ery- 
Wert 3804400 (Max. 5350000, Minim. 2460000) und 1—4 Stun- 
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den nach dem Bade 3275800; der Ery-Wert war also durch- 
schnittlich um 13,9 % abgesunken. 

Der Durchschnitts Hb-Gehalt betrug vor dem Versuch 85 % 
(Max. 130 %, Minim. 58 %) und sank auf 81,1 %, also um 4,6 %. 

Die Leuko-Werte wiesen auch grosse Veradnderungen auf. 
Yhr Durchschnittswert betrug vor dem Versuch 7516 (Max. 
72500, Minim. 4300); 1—4 St. nach dem Bade betrug ihr Wert 
11416, ihre Anzahl war also um 51,9 % angestiegen. In den 
einzelnen Fallen war ihre Anzahl sehr bedeutend angestiegen, 
bis max. 223 %. 

Um eine deutlichere Ubersicht iiber die Blutbildverande- 
rungen zu erhalten, fiihre ich die Versuche in Gruppen geord- 
net an. 

Wie aus der Tabelle 1 hervorgeht, sind die Veranderungen des 
Blutbildes unter fast identischen Verhaltnissen recht verschie- 
den. In 7 von 8 Fallen wurde das Blutbild 1 St. 30 Min. nach 
dem Bade untersucht. 

Die Temperatur der Bader schwankte zwischen +- 10—15°C. 
lie K6érpertemperatur sank um c:a 3,4—6,4°. 

In sdmtlichen Fallen sanken die Ery-und Hb-Werte. Die 
Leuko Werte stiegen auffallend. Die kleinen Variierungen der 
Temperatur scheinen keinen bedeutenden Einfluss auf die Ery- 
Werte zu haben, so z. B. sinkt die K6rpertemp. in Versuch 4 
um 3,4° und der Ery-Wert um 27,6°, dagegen sinkt die Korper- 
temp. in Versuch 11 um 6,3° und der Ery-Wert um 5,6 %; in 
Versuch 10 wiederum sinkt die K6rpertemp. um 6,4° und der 
Ery-Wert um 14 %. 

Der Hb-Gehalt nimmt durchschnittlich um 6 % ab. 

Die Leuko-Werte steigen in allen ausser 2 Fallen — wie aus 
der Tabelle ersichtlich — bedeutend, in Fall 10 sogar um 223 %. 

Im Verhaltnis zu den Temperaturverdnderungen kann man 
folgendes feststellen: in Versuch 7 sinkt die Kérpertemperatur 
um 4,6, der Leuko-Wert steigt um 19,3, in Versuch 4 sinkt die 
Temp. um 3,4° und der Leuko-Wert steigt um 23,3 %, dagegen 
sinkt die K6rpertemp. in Versuch 8 um 5,6° und der Leuko- 
Wert steigt um 163,4 %. Im Versuch Io sinkt die Korpertemp. 
um 6,4° und der Leuko-Wert steigt um 223 %. Moglich, dass es 
sich hierbei um einen Zufall handelt. 
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Wie aus der Tabelle 2 hervorgeht, erfolgte die Blutentnahme 
nach dem Bade spater als bei den Versuchen, die in Tabelle 1 
angeftihrt wurden. 

Die Ery-und Hb-Werte sind auch hier nach dem Bade niedri- 
ger. Die Leuko-Werte dagegen weisen nicht mehr eine so starke 
Zunahme auf, in Versuch 14 haben sie sogar abgenommen. Die 
Ery-Werte sind durchschnittlich um 7,8 % abgesunken und der 
Hb-Gehalt um 6,7 %. 

Auch bei M. §. Tabelle 3 sinken die Ery-Werte durch die KAlte- 
einwirkung ab. Die Temperatursenkung ist, wie aus der Tabelle 
hervorgeht, recht bedeutend. In Fall 2 und 3 sinkt sie um c:a 
10°. Der Ery-Wert sinkt auch etwas starker als in den friiher 
erwahnten Fallen. Die Leuko-Werte steigen, sind aber bei Ver- 
such 3 4 St. nach dem Bade niedriger (um 1,9 %), obgleich sie 
45 Min. nach dem Bade um 115 % hoher als vor dem Versuch 
sind. Auch bei den beiden anderen Fallen fallt es auf, dass 
die Leuko-Werte in der letzten Blutentnahme, im Vergleich zu 
den Werten vor dem Kéaltereiz, recht unbedeutend erhoht sind, 
dagegen weisen sie eine bedeutende Zunahme 10—45 Min. nach 
dem Bade auf. 

Vergleicht man die einzelnen in den Tabellen angefiihrten 
Versuche, so fallt es auf, dass die Ery-Werte in allen sinken, auch 
der Hb-Gehalt sinkt, jedoch im Verhiltnis nicht gleich bedeu- 
tend wie der Ery-Wert. 

Die Leuko-Werte steigen in fast allen Versuchen bedeutend. 


Veranderungendes Differentialblutbildes. 


Die Veranderungen des Differentialblutbildes weisen nicht 
eine so grosse Regelmdssigkeit auf wie die Veranderungen der 
Ery,-Hb-und Leuko-Werte. Die Eosinophilen sind recht gering 
vertreten. In einigen Fallen fehlen sie vor der Kalteeinwirkung, 
treten aber danach auf, in anderen wiederum sinkt ihre Anzahl 
durch die Kalteeinwirkung. 

Auf das gesamte Material verteilt ist die Anzahl der Eos 
durchschnittlich um 43,6 % erhoht, da ihre Anzahlveranderun- 
gen jedoch sehr schwankend sind, muss man den Prozentwert 
fur unexakt ansehen. 
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Die Basophilen treten sehr sparlich auf. In mehreren \«r- 
suchen sind sie im Differentialblutbild tiberhaupt nicht n: 
weisbar. In den Versuchen, in denen sie vorkommen, kann i!:re 
Anzahl durch der Kaltereiz sowohl abnehmen als auch zunch- 
men, oder sie konnen vor dem Kaltereiz fehlen und danach a);f- 
treten. 

Die Gesamtzahl der Basophilen ist jedoch sehr gering, so das 
sie keinen bedeutenden Einfluss auf das gesamte Different 
blutbild ausiiben. 

Die Stabkernigen sind dagegen nach dem Bade regelmi 
vermehrt, es erfolgt ein Anstieg um 140,9 %. 

Die Anzahl der Segmentkernigen steigt in 16 von 17 V\er- 
suchen, auf das ganze Material verteilt erfolgt ein Anstieg 
50,1 %. 

Die Lymphozyten-Werte weisen keine Regelmassigkeit 
Thre Anzahl kann sowohl steigen als auch sinken. Jedoch do 
niert eine Zunahme der Anzahl. In 7 Fallen sinkt der Ly-W« 
durchschn. um 19,6 % und steigt in 10 Fallen durchschn. 
92,7 % vom Wert vor dem Kéaltereiz. 

Die Monozyten k6nnen ebenfalls sowohl zu- als auch abneh 


men, jedoch tiberwiegt die Zunahme (12 Falle.). 
In den meisten Fallen, bei denen ihre Anzahl abnimmt, 
folgt auch gleichzeitig eine Abnahme der Ly-Werte. 


Die Kontrollversuche. 


Die Kontrollversuche wurden in gleicher Weise wie die Ver 
suche mit kalten Badern ausgefiihrt, mit Ausnahme, dass die 
T° des Badewassers + 37°C betrug. 

Die Kinder wurden fiir 12 Minuten warmen Badern ausge- 
setzt. 

Die Blutentnahme erfolgte 45, 50, 60 Min. nach dem Baie. 

Die K6rpertemperatur weist so gut wie keine Veranderung aut! 
Die Veranderungen der Ery-, Hb- und Leuko-Werte sind volli; 
unbedeutend und liegen im Bereich der Fehlergrenze. 

Das Differentialblutbild dagegen weist gréssere Schwankunge 
auf. Die Eos, Basoph., St. und Mo Werte zeigen keinerlei Rege! 
massigkeit, ihre Anzahl kann sowohl steigen als auch absinken. 
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Tie Anzahl der Segmentkernigen sinkt in allen 3 Versuchen. 
Die Ly-Werte sind in einem Versuch unverandert und steigen in 
den beiden anderen. 


Zusammenfassung. 


us den Versuchen geht hervor, dass die Kérpertemperatur durch 
kalie Bader stark absinkt und dass gleichzeitig im Blutbilde be- 
deulende Verdnderungen auftreten. 

Am deutlichsten sind die V erdnderungen der Ery-, Hb- und Leuko- 
Werte. Die Ery-Werte sinken durchschnittlich um 13,9 % (Max. 
27°), der Hb-Gehalt sinkt nicht gleich stark, sondern durchschnitt- 
lich um 4,6 %. 

Die Leuko-Werte steigen stark an, durchschnittlich um 51,9 % 
(Max. 223 %). 

Das Differentialblutbild weist starke Schwankungen auf, die 
jedoch unregelmdassig sind. Eine gewisse Regelmdssigheit fallt je- 
doch in den Verdnderungen der Werte der St und Sg, erstere 
nehmen in sdmtlichen Fallen stark zu (140,9 %), die Segment- 
kernigen nehmen in 16 von 17 Fallen zu, durchschn. um 50,1 %. 


In 7 Fdllen sinkt der Ly-Wert durchschnittlich um 19,6 % und 
steigt in 10 Fallen durchschnittlich um 92,7 % vom Werte vor 
dem Kéaltereiz. Aus den Kontrollversuchen ist ersichtlich, dass die 
Hb-, Ery- und Leuko-Werte nach +- 37° C Badern so gut wie un- 
verandert sind. Das Differentialblutbild weist dagegen groéssere 
Schwankungen auf.* 


* Die Kasuistik der Versuche ist in der Universitatsbibliothek zu Helsing- 
fors deponiert. 


UBER DEN EINFLUSS LOKALER KALE. 
EINWIRKUNG AUF DAS PERIPHERE 
BLUTBILD. 


Das Material umfasst insgesamt 38 Versuche. In einigen I 
ist der Versuch am selben Kinde 2—3 Mal ausgefiihrt wo 
Das Alter der Kinder schwankte zwischen 1 Monat—5 Monat 
21 Tagen. Im Material sind keine Friihgeburten aufgenon 
worden. Der Gesundheitszustand der Kinder war gut. § 
liche Kinder waren frei von Infektionen und hatten eine 
male K6rpertemperatur. 


Ausftthrung der Versuche. 


Samtliche Versuche wurden friihestens 4 Stunden nach der 
letzten Nahrungsaufnahme ausgefiihrt. Nach Messung 
Rektaltemperatur erfolgte die Entnahme der Blutproben fiir 
die Blutbilduntersuchungen. Das Blut wurde durch Fersen- 
stich entnommen. Sofort danach wurde das eine Bein der Kin- 
der fiir 15 Minuten einem kalten Bad, dessen Temperatur 5—6° C 
betrug, ausgesetzt. Die Kinder hatten ihre gewéhnliche klei- 
dung an. Der Abschnitt bis zum Knie wurde im Bade gehalten. 
Wahrend dem Bade verhielten die Kinder sich ruhig. 

Sofort nach dem Bade wurde die Rektaltemperatur gemessen, 
und die Kinder wurden mit der gleichen Menge Decken wie 
zuvor zugedeckt. Wahrend dem Bade fand eine starke lokal 
genau abgegrenzte ROtung der Haut des im Bade befindlichen 
Beines statt, die ungefahr in 3—4 Minuten auftrat und 15-20 
Minuten nach dem Bade anhielt, wonach ein Ablassen erfolgte. 

Die Entnahme der Blutproben nach dem Bade erfolgte in ver- 
schiedenen Zeitabschnitten. Die erste Blutprobe nach dem Bade 
wurde in samtlichen Fallen dem ungebadeten Bein entnommen. 
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Wie aus dem Material hervorgeht, sank die Kérpertemperatur 
recht unbedeutend. In den meisten Fallen erfolgte eine voriiber- 
gehende Temperaturabnahme, die in einzelnen Fallen iiber 1° 
betrug, meist sank die Temperatur jedoch nur um einige Zehntel 
Grad und hatte ungefahr r Stunde nach dem Bade wieder den 
Avegangswert erreicht. 

Die geringen Korpertemperaturschwankungen sowie das Alter 
hatten keinen Einfluss auf die Blutbildveranderungen. Die 
Temperatur sank in keinem Fall unter 35,4°. 

Auffallend ist, dass die lokale Kalteeinwirkung bedeutende 
voriibergehende Veranderungen des Blutbildes hervorruft. 

In samtlichen Fallen wurden der Ery-, Hb- und Leukozyten- 
wert sowie das Differentialblutbild bestimmt. 

Die erste Blutprobe nach dem Bade wurde in allen Fallen der 
Ferse des ungebadeten Beines entnommen. Danach wurden in 
verschiedenen Zeitabschnitten sowohl die Blutbilder des unge- 
badeten sowie des Blutes der der KAlte ausgesetzten Extre- 
mitat untersucht. Schon bei oberflachlicher Betrachtung der 
Ergebnisse fallt es auf, dass die bei gleichen Zeiteinheiten nach 
dem Bade entnommenen Blutbilder des aus dem gebadeten und 
ungebadeten Fusse entnommenen Blutes nicht identisch sind, 
sondern oft recht erhebliche Unterschiede aufweisen. 

Charakteristisch ist, dass der Ery-Wert in allen 38 Fallen nach 
dem Kaltereiz sowohl im Blute des Kontroll- als auch des Ver- 
suchsbeines absinkt. Der Hb-Wert sinkt ebenfalls, jedoch nicht 
so stark wie der Ery-Wert. Dagegen weisen die Veranderungen 
der Leuko-Werte keine Regelmassigkeit auf, sie k6nnen sowohl 
sinken als auch ansteigen. In dem aus dem Versuchsbein ent- 
nommenen Blut kann der Leuko-Wert nach dem Bade hoher als 
vor dem Versuch sein, wogegen man gleichzeitig im Blut des 
Kontrollbeines niedrigere Leuko-Werte als vor dem Bade fest- 
stellen kann und umgekehrt. 


Veranderungen der Ery-Werte. 


In den nach verschiedenen Zeiteinheiten entnommenen Blut- 
proben verteilt sich der Ery-Wert des gesamten Materiales 
wie aus der Tabelle 4 hervorgeht. 
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Wie aus der Tabelle hervorgeht sinkt der Ery-Wert nach der 
Kilteeinwirkung sowohl im Blut, das der der Kialte ausgesetzten 
Extremitaét als auch im Blut, das der Kontrollextremitat ent- 
nommen worden ist, bedeutend. 

in 3 Fallen wurde das Blut 15 Minuten nach dem Bade ent- 
nommen und war durchschnittlich um 4,6 % hoher als der Wert 
yor dem Bade (Versuch 1, 2, 3). 30 Minuten nach dem Bade 
war der Ery-Wert schon in fast allen Fallen bedeutend abge- 
sunken (Versuch 4, 5, 6, 7, 8, 9, 10, 11, 12, 13). Der Ery- Wert 
sank durchschnittlich im Blute der Kontrollextremitat um 9 % 
vom Wert vor dem Bade. In einzelnen Fallen konnte ich jedoch 
grossere Differenzen feststellen, so sank der Ery-Wert z. B. in 
Versuch 4 um 20 %, in Versuch 8 um 16,7 %, dagegen in Ver- 
such 5 um 4,1 % und in Versuch 12 um 8 %, im selben Fall 
war der Ery-Wert des aus dem Versuchsbein entnommenen 
Blutes um 13,6 % niedriger als vor dem Bade. In Versuch 9 
war der Ery-Wert um 4,7 % und in Versuch 6 um 1,6 % hoher 
als vor dem Bade. 

45 Minuten nach dem Bade war der Ery-Wert in samtlichen 
Fallen abgesunken (Vers. 14, 15, 16, 17, 18, 19, 20, 21, 22), 
durchschnittlich um 9 %, in Versuch 18 um 1,6 %, in Versuch 
14 dagegen um 19,5 %, im letzteren Fall war der Ery-Wert des 
der Kalte ausgesetzten Beines um 13,5 % niedriger als vor dem 
Bade. 

1 Stunde nach dem Bade betragt die Abnahme der Ery-Werte 
durchschnittlich 9,8 % (Vers. 23—33). 

1 Stunde 15 Minuten nach dem Bade ist der Ery-Wert durch- 
schnittlich um 9,9 % niedriger als vor dem Bade (Vers. I, 2, 3, 
5, 34, 35, 36, 37, 38), dagegen ist der Ery-Wert im Blute der der 
Kalte ausgesetzten Extremitat um 11,3 % niedriger als vor dem 
Bade. 

1 Stunde 30 Minuten nach dem Bade ist der Ery-Wert durch- 
schnittlich um 12 % niedriger als vor dem Versuch, auch im 
Blute, das der der Kialte ausgesetzten Extremitat entnommen 
wurde, sieht man hier die niedrigsten Ery-Werte, 14,1 %. 
(Vers. 4,6—14, 15—21.) Der Ery-Wert kann in den Blutproben, 
die in denselben Zeiteinheiten nach dem Bade im selben Fall 
entnommen sind, im Blute der der Kalte ausgesetzten Extremi- 
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tat bedeutend niedriger als im Blut der ungebadeten Extremi: it 
sein und umgekehrt. 


Z.B. Vers. 16 Vor dem Bade Ery 4055 
nach 1 St. 30’ Kontrollb. 3435 

Versuchsb. 3165 

Vor dem Bade Ery 3300 

nach 1 St. 30’ Kontrollb. 2360 

Versuchsb. 3180 

Vor dem Bade _ Ery 3785 

nach 1 St. 30’ Kontrollb. 3340 

Versuchsb. 3305 


Zwei Stunden nach dem Bade ist der Mittel Ery-Wert im 
Vergleich zum Mittelwert 1 Stunde 30 Minuten nach dem Bade 
bedeutend hodher, jedoch immerhin noch um 8,5 % niedriger als 
vor dem Bade. Im aus dem Versuchsbein entnommenen B 
ist der Wert ebenfalls im Vergleich zum Werte 1 Stunde 
Minuten nach dem Bade hoher, er ist jedenfalls noch um 10,7 
niedriger als vor dem Bade. (Vers. 21, 22, 27, 28, 29, - 

32, 33-) 

2 Stunden 30 Minuten nach dem Bade ist der Ery-Wert 
aus dem Kontrollbein entnommenen Blut um 7,4 % niedrige 
als vor dem Bade, dagegen ist der Ery-Wert des aus dem Ver- 
suchsbein entnommenen Blutes fast der gleiche wie 2 Stunden 
nach dem Bade, namlich um 10,9 % niedriger als vor dem Bade. 
Insgesamt sind nur in 5 Fallen die Ery-Wert Bestimmungen aus- 
gefiihrt worden, so dass man die Werte wegen der geringen Zahl 
der Falle nicht fiir sicher ansehen kann. (Vers. I, 2, 3, 14, 23.) 
Die Werte der einzelnen Versuche k6nnen recht variierend sein 
z. B. Versuch 14. Im aus dem Kontrollbein entnommenen Blut 
ist der Ery-Wert um 17,9 % niedriger als vor dem Bade, im aus 
dem Versuchsbein entnommenen Blut dagegen um 13,0 °, 
niedriger. Im Versuch 1 sind die Werte wiederum wie folgt 


Kontrollbein —12,9% 
Versuchsbein —I9Q,2 » 


3 Stunden nach dem Bade ist der Mittel Ery-Wert des Kon- 
trollblutes um 4 % niedriger als vor dem Bade (Vers. 4, 6—1I2, 
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1}, 15—2I, 24—28, 35—38). Im Blute des Versuchsbeines ist 
der Ery-Wert immerhin durchschnittlich um 7,9 % niedriger als 
vor dem Bade, dagegen ist der Ery-Wert in 6 der 21 Falle unbe- 
ceutend héher als vor dem Versuch. 

3 Stunden 30 Minuten nach dem Bade ist der Ery-Wert des 

ntrollblutbildes durchschnittlich um 0,7 % héher als vor dem 
jade, dagegen ist der Ery-Wert des Blutes der gebadeten 
Iixtremitét immerhin noch um 6,2 % niedriger als vor dem 
jade. (Vers. 5, 21, 22, 28, 29, 30—35, 38.) 


Veranderungen des Hb-Gehaltes. 


Auch im Hb-Gehalt treten Veranderungen sowohl im Blut- 
bild des Kontrollbeines als auch im Blut der direkt der Kilte 
ausgesetzten Extremitaét auf. Die Veranderungen weisen je- 
doch nicht eine so grosse Regelmiassigkeit wie die der Ery-Werte 
auf. In einigen Zeiteinheiten nach dem Kaltereiz kann der Hb- 
Gehalt z. B. im Blut der der Kalte ausgesetzt gewesenen Extre- 
mitit héher als im Blute der ungebadeten Extremitat sein; 


diese umgekehrte Differenz kann man zwar nur beim Mittel- 
wert 2 Stunden 30 Minuten nach der KaAlteeinwirkung fest- 


stellen. 

Auf das gesamte Material verteilen sich die Veradinderungen 
wie aus der Tabelle 5 hervorgeht. 

Die Abnahme des Hb-Gehaltes erfolgt ersichtlich in ahnlicher 
Weise wie die der Ery-, die grésste Hb-Gehaltabnahme tritt 
jedoch 2 Stunden nach dem Bade auf. 


Veranderungen des Farbeindexes. 


Der Farbeindex vergréssert sich nach der Kalteeinwirkung 
in den meisten Fallen, eine geringe Verkleinerung des Wer- 
tes kann auftreten. 3—3 1% Stunden nach dem Kialtereiz 
ist der Index Wert meist wieder abgesunken, kann jedoch 
auch hohere oder eventuell niedrigere Werte als vor dem Bade 
aufweisen. 
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Veranderungen der Leuko-Werte. 


\uffallend ist, dass die Leuko-Werte nach der Kéalteein- 
wirkung keine Einheitlichkeit aufweisen. Ihre Anzahl kann so- 
wohl absinken als auch ansteigen. Der Leuko-Wert kann in 
einzelnen Fallen nach der Kalteeinwirkung im Blut des Kontroll- 
beines niedriger als vor dem Bade sein, dagegen kann man im 
Blut der der Kalte ausgesetzten Extremitat gleichzeitig hohere 
Leuko-Werte als vor dem Bade nachweisen und umgekehrt. 

Auf das ganze Material verteilen sich die Veranderungen wie 
aus der Tabelle 6 hervorgeht. 

Aus der Tabelle 6 geht hervor, wie stark variierend die Ver- 
inderungen der Leuko-Werte sind. 

30 Minuten nach dem Bade dominiert die Zunahme der Leuko- 
Werte (Vers. 4, 5, 7, 8, 10, 13), wogegen der Wert in 4 der 10 
Falle (6, 9, 11, 12) abnimmt. 

45 Minuten nach dem Bade dominiert dagegen die Abnahme 
der Leuko-Werte, gleichfalls 1 Stunde nach dem Bade. 

1 Stunde nach dem Bade steigt der Leuko-Wert im 
Kontrollblut in 5 der 9 Falle durchschnittlich um 16,1 % vom 
Werte vor dem Bade, in 4 Fallen sinkt der Leuko-Wert um 9 %, 
dagegen ist der Leuko-Wert im Blute des der Kalte ausgesetzten 
Beines um 17,5 % in 8 der 9 Faille angestiegen. 

1 Stunde 30 Minuten nach dem Bade ist der Leuko-Wert im 
Kontrollblut in 14 der 15 Falle um 28,4 % niedriger als vor dem 
sade, im Blut des Versuchsbeines dagegen ist der Leuko-Wert 
in 9 Fallen um 16,9 % niedriger als vor dem Bade, dagegen war 
der Leuko-Wert in 3 Fallen mit dem Wert vor dem Bade iden- 
tisch. In 3 Fallen war der Leuko-Wert durchschnittlich um 5 % 
hoher als vor dem Bade. 

Die selbe Unregelmissigkeit kann man 2 Stunden 30 Minuten 
nach dem Bade beobachten, dagegen ist der Leuko-Wert 3 
Stunden nach dem Bade im Kontrollblut in 14 der 21 Fille 
durchschnittlich um 15,3 % niedriger als vor dem Bade und in 7 
Fallen um 19 % hoher als zuvor. Im Blute des Versuchsbeines ist 
der Leuko-Werte meistens héher als vor dem Bade, in 13 Fallen 
ist der Leuko-Wert durchschnittlich um 14,9% hdher als vor dem 
Bade, dagegen in 8 Fallen um 15,6 % niedriger als vor dem Bade. 
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3 Stunden 30 Minuten nach dem Bade ist der Leuko-Wert im 
Kontrollblut in 7 der 21 Falle durchschnittlich um 31,8 % 
niedriger als vor dem Versuch, in 4 dagegen um 22,9 % héher 
als zuvor. Im Blute des Versuchsbeines kann man dagegen nicht 
eine so genaue Dominanz der Zunahme der Leuko-Werte fest- 
stellen. Im Kontrollblut dominiert, wie aus der Tabelle hervor- 
geht, die Abnahme der Leuko-Werte. In 63 Leuko-Wert Be- 
stimmungen, kann man eine Abnahme, in 40 dagegen eine 
Zunahme feststellen. 

Beim Beobachten der Ergebnisse der einzelnen Versuche 
(siehe Tabellen) fallt es auf, dass der Leuko-Wert nach der Kiilte- 
einwirkung erst absinken, und dann wieder ansteigen kann und 
umgekehrt. In diesem Zusammenhang will ich ein Beispiel 
anfiihren. (Abb. 3.) 


VERS. 25. 
Vor d Vers. L.6850 
noch 1 St. 6350 (Vers 8700) 
mach 3 St 8200 (Vers. 8100) 


LeukoiVers) 


Abb. 3. 


Veranderungendes Differentialblutbildes. 


Das Hauptgewicht habe ich auf die Veranderungen des 
Differentialblutbildes des aus dem Kontrollbein entnommenen 
Blutes gelegt. Die Differentialblutbild-Werte wurden insgesamt 
in 37 Versuchen bestimmt. In 13 Fallen sind ausser den Werten 
des Kontrollblutes auch die Werte des Blutes, das aus der der 
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Kdlte ausgesetzten Extremitaét entnommen wurde, bestim: 
worden. 

Beim naheren Beobachten der Zellwerte der einzelnen Ka 
gorien kann man in gewisser Hinsicht eine Regelmassigkeit 
den Veranderungen der Anzahl der Zellen einzelner Zellk: 
gorien nach dem Kaltereiz feststellen. Beim gréssten Teil 
Falle nahm die Anzahl der Lymphozyten ab und die Z 
der Segmentkernigen zu. Auch die Zahl der Monozyten 
mehrte sich in den meisten Fallen, ihre absolute Zahl ist jed: 
gering. 

Die Eosinophilen waren verhaltnismassig sparlich vorhan 

Die Basophilen fehlten im Blutbild des gréssten Teiles 
Versuche, ihre absolute Zahl war jedoch dermassen gering, « 
die kleinen Schwankungen ihrer Anzahl vollkommen bedeutu: 
los sind. 

Die juvenilen Neutrophilen sind ausserst selten nachweis! 
Zur naheren Darstellung der Veranderungen der Ly-Werte 
ich sie in der folgenden Tabelle anfiihren. 


TABELLE N:o 7 


Verdnderungen der Ly-Werte 


Zeit nach Gesamtz. | Anzahl Zunahme Anzahl Abnahi 


dem Bade der FaAlle der Falle in % der Falle in 


Min. 

30 Min. 

5 Min. 

St. 

St. 15 Min. 
St. 30 Min. + 
St. + 
St. 30 Min. + 


3 St. 
3 St. 30 Min 


40,8 


Zu- und Abnahme der Ly-Werte in % vom Werte vor dem Bade. 


Wie aus der Tabelle hervorgeht, war der Ly-Wert ab 45 
Minuten nach dem Bade meistens niedriger als vor dem KAltereiz. 


11,3 I 
23,6 5 23 

38 8) 24 

6,3 8 25 
23.7 | 6 4 

27,6 14 

| 7 

28,8 | 3 19 

17,4 | 17 20 

|| 8 25 

1 
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1 Stunde 30 Minuten nach dem Bade ist der Ly-Wert in 14 der 
15 Falle um 39,9 % niedriger als vor dem Bade. Obgleich 
niedrigere Ly-Werte als vor dem Bade 3 Stunden 30 Minuten 
nach dem Bade dominieren, sind sie nicht mehr so ausgepragt, 
wie in den Blutbildern der friiheren Zeiteinheiten nach dem 
Bade (in 8 von 11 Fallen um 25,1 % niedriger). 

In 13 Fallen wurden auch die Differentialblutbild Werte des 
Blutes, das der direkt der Kalte ausgesetzten Extremitat 
entnommen worden war, bestimmt. Erfolgt ein Sinken der Ly- 
\erte im Blute des Kontrollbeines, so sinkt auch der Ly-Wert 

Blut des gebadeten Beines. Die Ly-Werte kénnen im aus der 
vebadeten Extremitaét entnommenen Blut starker als in dem 
Kontrollbein entnommenen Blut absinken und umgekehrt. In 
einigen Versuchen war der Ly-Wert im Biut des Kontrollbeines 
nach der Kalteeinwirkung hoéher als zuvor, im Blute des Ver- 
suchsbeines dagegen niedriger als vor dem Kiltereiz. 

Zur naheren Veranschaulichung der Veranderungen will ich 
2 Beispiele anfiihren: (Abb. 4 u. 5.) 

Wie schon erwahnt erfolgt meistens ein Ansteigen der An- 
zahl der Segmentkernigen nach dem KaAltereiz. Die einzelnen 


Veranderungen der Zellanzahl verteilen sich wie aus der Ta- 
belle 8 hervorgeht. 


VERS 24. Vord Vers ly 8578 teuko 15050 , 
nach 5580 3950) 12400 (v.10450) 
--— 35: 659216027) 12850 11750) 
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Leuko(Vers) 
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Abb. 5. 
TABELLE N:o 8 


Verdnderungen der Anzahl der Sg 
Zeit nach | Gesamtz.| Anzahl | Zunahme | Anzahl | Abnah 
d. Bade | d. Falle | d. Falle in % d. Falle in 


17,1 
Min. 31,1 
+ 354 

41,2 

5 + 46,9 

40,0 

60,8 

19,2 

29,4 

- 38,7 


Zu- und Abnahme in % vom Werte vor dem Fussbade. 


Aus der obenangefiihrten Tabelle geht hervor, dass die An- 
zahl der Segmentkernigen sich nach dem Kéaltereiz erheblich 
andert. Vergleicht man die Werte mit denen der Lymphozyten 
so fallt es auf, dass in den Veraénderungen der Anzahl der Seg- 
mentkernigen gréssere Schwankungen atftreten. 
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Vergleicht man die Werte der Segmentkernigen des Kontroll- 
blutbildes mit den Werten der Segmentkernigen des aus dem 
Versuchsbein entnommenen Blutes, so sieht man eine Ahnliche 
| nregelmassigkeit wie bei den Werten der Lymphozyten. Die 
Werte der Segmentkernigen kénnen im selben Versuch in der 
selben Zeiteinheit im Blute des Versuchsbeines sowohl starker 
als auch schwacher absinken oder ansteigen als im aus dem 
Kontrollbein entnommenen Blute. 

Die Veranderungen der Werte der Stabkernigen sowohl 
im Blute des Kontrollbeines, als auch im Blute der der 
Kilte ausgesetzten Extremitat, weisen keinen Zusammenhang 
auf. Beim Ansteigen der Anzahl der Stabkernigen nach 
dem Kaltereiz im Blute des Kontrollbeines, kann gleichzei- 
tig ein Sinken der Anzahl der Segmentkernigen erfolgen und 
umgekehrt. 

Kin Beispiel: (Abb. 6.) 


Yor d Vers. S1.452 Sq 7615 
noch 1 St. 554) 557 5258) 


St.iVers) 
nach 2 St 30 296lv 748) 5256 (v.60049) 


(Vers) 


Die Verainderungen der Zahl der Mo, Eos und Bas wiesen 
keine Regelmassigkeit auf, ihre absolute Zahl war gering. 


VERS 23 
6 Lo 
- 
| 
‘ 
; 500 — 
Abb. 6. 


Zusammenfassung. 


Das Material umfasst insgesamt 38 Versuche, die an Kind 
im Alter von I Monat—5 Monaten 21 Tagen ausgefiihrt wui 

Ein Bein der Kinder wurde fiir 15 Minuten einem Bade 
5—6° C ausgesetzt. 

Die Rektaltemperatur sank durch den lokalen Kailtereiz verhali 
massig unbedeutend, jedenfalls tibten die geringen Temperaturd 
renzen der Korpertemperatur keinen Einfluss auf das Blutbild | 

In den Untersuchungen konnte ich feststellen, dass eine ei 
liche voriibergehende Verdnderung des Blutbildes stattjand. 

Die Ery-Werte sanken in 100 % der Faille, mit Ausnahme | 
sie 15 Minuten nach dem Kéaltereiz hoher als zuvor sein kon 
Im Kontrollblutbild hatten die Ery meistens 3—3*/_ Stunden 
dem Kaltereiz ihren Ausgangswert wieder erreicht. Die niedri 
Ery-Werte konnte ich 1*/, Stunden nach dem Bade festst 
Im Blut der der Kailte ausgesetzten Extremitdt war der Ery-| 
Stunden nach dem Bade hoher als Stunden 
dem Bade, jedoch immerhin noch bedeutend niedriger als vor 
Kailtereiz. 

Auch der Hb-Gehalt sank nach dem Kaltereiz, jedoch nich 
bedeutend wie der Ery-Wert. 

Die Leuko-Wert Verdnderungen wiesen keine Regelmdssigheit 
auf, mit Ausnahme, dass ihre Anzahl 1 Stunde 30 Minuten nac! 
dem Kailtereiz in 14 der 15 Falle im Kontrollblutbild um — 35 
niedriger als vor dem Bade war, der entsprechende Wert betrug 
Blute der der Kédlte ausgesetzten Extremitat — 36,8 %. 

3—3 '/, Stunden nach dem Kaltereiz dominierten in Konti 
blutbild niedrigere Leuko-Werte als vor dem Bade, dagegen waren 
die Leuko im Blute der der Kailte ausgesetzten Extremitat in 
der 21 Versuche um 14,9 % hoher als vor dem Kailtereiz. 

Das Differentialblutbild wies sehr variierende V erdénderungen 
auf. Die Anzahl der Zellen der einzelnen Zellkategorien konut 
sowohl ansteigen als auch absinken. Im selben Versuche konnte 
z. B. nach gleich langer Zeit nach dem Kaltereiz die Anzahl de 
Segmentkernigen im Kontrollblutbild hoher als vor dem Kailterei:, 
im Blut der der Kalte ausgesetzten Extremitdt dagegen niedrizer 
als vor dem Bade sein. 
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Jedoch konnte ich in den meisten Fadillen eine Abnahme der 
Lymphozyten und eine Zunahme der Segmentkernigen nach dem 
Kaltereiz im Differentialblutbild feststellen. 

Die absolute Anzahl der Monozyten war verhdlinismdassig gering, 
in den meisten Fallen stieg thre Anzahl nach dem Kaltereiz, ahn- 
lich war die Verdnderung der Anzahl der Eosinophilen. 
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M. R-O. 


M. R-O. 


K. 


Datum 

22. 
3. 12. 47 
% 4 
5. 12. 47 
19. I. 48 
20. 1. 48 
& 


Alter 


1 Mon. 


| 1 Mon. 


3 % Mon. 


3 Mon. 


3 Mon. 16 T. 


Zeit 


Vor d. Vers. 
nach 15’ 
nach 1 St. 15 
gebad. Fuss 
nach 2 St. 30’ 
gebad. Fuss 


, 


Vor d. Vers. 
nach 15’ 
nach 1 St. 15’ 
gebad. Fuss 
nach 2 St. 30’ 
gebad. Fuss 


Vor d. Vers. 

nach 15’ 

nach 1 St. 15’ 
gebad. Fuss 

nach 2 St. 30’ 
gebad. Fuss 


Vor d. Vers. 

nach 30’ 

nach 1 St. 30’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 30’ 

nach 1 St. 15’ 
gebad. Fuss 

nach 3 St. 30’ 
gebad. Fuss 


Vor d. Vers. 

nach 30’ 

nach 1 St. 30’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 
nach 30’ 
nach 1 St. 30’ 
gebad. Fuss 
nach 3 St. 
gebad. Fuss 


TAB 


Uber die Einwirkun 


Hb 


67/78 
77/89 
61/71 
60/70 
62/72 
61/71 


65/75 
62 72 
59/09 
50/05 
59/09 
61/71 


57 
58/68 
55/64 
51/60 
58/68 
58/68 


58 68 
51/60 
53 62 
53/02 
55/64 
55/64 


68/79 
63/73 


pe 


LLE 


50 


| 
I 
N:o Name | a = 
: | | 36,6 
35.9 20 
} 36,8 185 
| 30,8 5 
37,0 5 
39,9 40 
30,9 
37,0 55 
3 37.3 5 
37,1 50 
36,8 ) 
| 37,2 
— ) 
4 K.M. 37,0 
30,1 
36,8 ) 
= 
37.0 ) 
- 55 
a K.T. 36,7 
35,1 
} 35-5 04/74 
62 72 ) 
| 30,4 04/74 5 
4/74 
| M. A. | 2 Mon. 36,7 85/98 1855 
| 35.3 78/90 1935 
| 30,2 76 835 ) 
71/82 1145 
| } 30,0 72/53 
— 70/81 )0 
i 2.8. 3 Mon. | 37,0 57/66 5 
| | 35.4 | 51/60 ) 
| | 30,4 51/60 1 
| | - 50 55 ) 
36,6 54/93 30 
| | - 54 63 18) 


badder auf das Blutbild 


be- 
lex 


Leuko 
per mm* 


11500 
13350 


11000 
12000 
11600 


9000 
10000 


7450 
7700 


10500 
11300 


11350 


10050 
12600 


12800 
10300 
9350 


7650 


10650 


5400 


6750 
11200 
8250 


6420 
8070 
7500 
6600 
5450 
60550 


6200 


545° 


4700 
5050 
4850 
4900 


755° 
10200 
9400 
9300 
735° 
10300 


eoooo 


0 


ooo 


2955 


3005 
3190 
3324 
3283 
3011 


24.30 
2700 
2384 
1348 
2100 


4927 


1930 
1769 
1462 
1702 
2400 
1805 


964 
1093 
978 
995 


2050 


1495 


1688 
1832 
1134 


1183 


840 


4172 
3434 
3005 


61 
| | Eos Bas Myeloz Juv St Sg Ly Mo 
n 
0,93 | 345 o | 150 na 8015 35 
0,99 || 360 0 307 8944 134 
1,04 253 o 297 7973 187 
1,00 240 oO 276 8004 156 
0,97 | 232 313 7650 116 
1,01 | 190 fe) 256 7548 145 
1,04 | 297 oO go 6120 63 
3 | 350 fe) 50 6800 100 
1,05 75 o 52 4864 75 
| 116 39 39 6004 154 
1.01 137 137 | 137 7000 399 
1,04 | 113 113 | 170 7 5830 147 
1,03 a 511 34. oO 568 8012 295 
0,07 201 30 I 30 402 7150 402 
1,05 | 290 38 76 454 9864. 416 
1,00 333 oO oO 38 1024 9498 205 
1,03 | 515 oO o 31 | 855 6231 268 
1,03 337 oO o oe | 468 6497 243 
0, ; | 122 23 fe) 46 | 530 5737 230 
1,03 | 170 32 re) 107 809 7349 490 
1,00 178 | fe) 324 3780 140 
1,00 115 oO fe) 20 520 5mm 115 
0,98 370 78 | 706 | | 146 
1,00 165 25 388 5882 305 
| 
1,01 84 64 4391 193 
0,99 105 re) fe) 137 5754 242 
1,09 23 re) fe) 6173 173 
1,14 - - 
1,01 71 93 || 3923 180 
1,00 62 re) Oo Oo 81 1550 335 
0,92 147 Oo 71 1526 273 
1,07 oI Oo Oo 1283 268 
0,09 82 15 re) fe) 82 1019 3520 100 
1,06 204 fe) fe) fe) 3549 3495 302 
0,97 275 fo) re) 102 4092 4417 714 
1,00 216 28 fe) oO 254 4982 3206 714 
1,02 96 fe) 22 3550 3455 221 
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N:o | Name Datum Alter 
8 M.A. 2. 2. 48|2Mon. 7.T 
9 M.A. | 23. 1. 48! 2. Mon. 


10 | H.M. | 24. 1. 48| 2 Mon. 10 T. 


II P. | sa. 22. 47) 1 Mon. 


12 M. O. | 12. 12. 47| 1 Mon. 12 T. 


3 W. 


Zeit 


.| Vor d. Vers. 


nach 30’ 
nach 1 St. 30’ 

gebad. Fuss 
nach 3 St. 

gebad. Fuss 


Vor d. Vers. 
nach 30’ 


nach 1 St. 30’ 


gebad. Fuss 
nach 3 St. 
gebad. Fuss 


Vor d. Vers. 
nach 30’ 
nach 1 St. 30’ 
gebad. Fuss 
nach 3 St. 
gebad. Fuss 


Vor d. Vers. 
nach 30’ 
nach 1 St. 30’ 


yzebad. Fuss 
nach 3 St. 
gebad. Fuss 


Vor d. Vers. 


{ nach 30’ 


gebad. Fuss 


| nach 1 St. 30’ 


gebad. Fuss 


Vor d. Vers. 
nach 30’ 
gebad. Fuss 


| nach 1 St. 30’ 


gebad. Fuss 


nach 3 St. 


gebad. Fuss 


Vor d. Vers. 

nach 45’ 
gebad. Fuss 

nach 2 St. 30’ 
gebad. Fuss 


Cber die 


T° 


Einwirkung 


Hb 


OO 


co oO 


56/65 


55/64 
50/58 
52 oI 
51/60 
55/64 


56/65 
58/68 


64/74 
60/70 
60/70 
58/68 
57/00 


per 


I 


| 
| 
36,6 78/90 | 4 
35,6 72/83 
30,2 ©3/75 
63/73 
36,3 72/83 
— 690/80 
35,0 7 
36,1 7 
| — 70/81 
36,6 | 2 
7 
36,6 | 60/70 
35.9 | 63/73 | 
36,1 60/70 2 
2 
36,5 60/70 3 
_ 58 68 
36,8 | 51/60 
36,3 50/58 2 
36,8 50/58 2 
50/58 2485 
| } 36,8 52/61 2955 
| — 52/61 2785 
3758/68 
| d 36.4 | 56/65 | 3 
| | = — | 36/65 | 3 
| 36.7 | 58/68 | 34 
13| E.A 14. 12. 47|5 Mon. Ei 36,8 
36,7 2 
36,8 2 
| 
_ 3 
| 
14 P.R. | 8 1. 48/3 Mon. 36,8 3655 
| 30,0 2930 
30,8 2 ) 


Fu 


hdader auf das Blutbild 


irbe- 


93 


Leuko 
per mm*® 


4380 
6500 
355° 


Eos 


Bas 


re) 
Erythro- 


blast 29 | 


Frythro 
blast 20 


Erythro- 

blast 88 
17 
71 


1308 
1585 
1089 


1624 
1448 
1435 


1369 
1139 
644 


677 
IIII 


1472 
2145 
1238 


1499 
1390 


1311 
1622 


6263 


| 3803 


36901 


3880 


7162 
5790 
3696 


6465 
6154 
5594 


61090 
4576 
2568 
4158 


3802 


3300 
2910 


3321 
3333 


3091 
3596 


63 


| 


ro |_| || |_| Myeloz!| Juv St Sg | Ly Mo | 
index 
1,05 31 | 74 626 | 3342 307 | 
1.15 176 re) o | Oo 65 1235 4679 345 
96 | 40 1276 1988 142 
1,25 3900 = : 

12 4800 96 re) re) ra) 14 1138 3278 274 
1,18 575° = = 
12 7800 156 oO ° oO 133 1092 || 156 
5600 56 o | fe) 112 1520 95 
1,20 5350 161 | fe) 54 1246 | 198 
1,20 6250 — | — - — — | 
1,12 5600 112 fe) | 39 1439 129 

1,14 6750 — - - - - 
| 
1,03 7950 24 oO o | oO 80 2202 5406 56 
1,25 8075 fe) fe) ° | fe) 81 2203 | 5467 162 
1,17 7100 21 | Oo 234 2677 3742 263 | 
1,12 6200 o fe) re) o 124 1922 3720 372 
1,10 11450 - - — | 
1,07 9550 478 fo) oO 29 353 220 
1,16 8650 433 26 | 29 718 87 
1,21 5900 454 oO 20 549 136 
1,16 9550 793 29 °o | 32 411 220 | 
1,02 9050 661 27 fe) 31 570 181 | 
1,05 8700 748 fe) o 29 896 26 
0,94 | 8450 304 ° ° 448 220 
0,98 | 6700 268 oO ° 550 154 
1,05 3950 316 ° fo) 316 103 
0,97 5500 | 347 o fo) 292 | || 17 
102 | 8750 | 438 26 376 403 
0,97 | 6600 | 218 fe) — 20 812 | | 238 
1,16 | 7500 495 23 = 45 1073 || 398 
1,02 6000 | 558 Oo | 96 1020 180 
1,21 | 6350 | 191 19 — 19 1207 83 | 
1,00 6600 | 396 o 40 1360 || 152 
| 
0,98 | 5800 | 151 35 1102 93 
0,97 7050 212 fe) 42 1431 | 212 
1,09 8900 — — — _— - - — — 
4700 | 


Name 


J.J. 


N 


I. 


Datum 


48 


48 


48 


45 


48 


Alter 


Mon. 


Mon. 


Mon. 


Mon. 


2 Mon. 


2 Mon. 


Mon. 


2 Mon. 


Zeit 


Vor d. Vers. 

nach 45’ 

nach 1 St. 30’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 
nach 45’ 


nach 1 St. 30’ 


gebad. Fuss 
nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 45’ 

nach 1 St. 30’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 45’ 

nach 1 St. 30’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 45’ 

nach 1 St. 30’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 45’ 

nach 1 St. 30’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 45’ 

nach 2 St. 
gebad. Fuss 

nach 3 St. 30’ 
gebad. Fuss 


Vor d. Vers. 

nach 45’ 

nach 2 St. 

nach 3 St. 30’ 
gebad. Fuss 


Oe 


ons 


Uber die Einwirkung 


Hb 


om 


nn 


30 


Co 


Yn 
ON 


64 
| 15 K.K. | 20. | 30,8 73/85 
| 39,3 69/30 ) 
| 36.9 65/75 5 
| 00 77 
| 30,8 68/79 5 
05/75 
16 M.A 36,7 7 | 
39,3 
36,5 6 
| 3° 7 
00/@ 
17 28. 1. 7T. 30,8 70 
30,1 62 
36,6 67 
8) 
30,8 68 
638 fo 
18 3.5. | 3. 37.2 71/82 
37.1 69/50 4 
37,2 04/74 
95/75 
37.2 oI 
70/81 3 
19 K. K. 29. 1. ST. 30 72/93 
30 te) 
30 05/75 st 
00/77 
4 
36,7 70/81 { 
638/79 
20 K. K. 31. 1. 48; ME 10T. 37,0 72/83 40 
30,0 35 
| 39,7 7O ol 
69/50 3 
37.0 70/51 35 
35 
21 6. 2. 2 24 T. 37.1 70/81 38 
30,4 70/51 37 
36,8 66/77 35 
65/75 34 
37,0 7O 40 
60/50 39 
22 6. 2. 20T. 37 72/83 40 
30 00/77 35 
30 63 79 3505 
37 70/81 40 
— 72/83 | 39 


Fussbdder auf 


Leuko 


per 


8770 
6900 
6650 
7400 
6500 
8850 


5300 
4425 
5250 
4950 


5120 
455° | 


10450 


9225 
10400 
9200 
10000 
10950 


575° 
545° 
935° 
9475 
7050 


8000 


11500 
7800 
6575 
8450 
8400 
8600 


10000 
1575° 

9900 
10000 
10650 
11900 


8375 
9350 
7950 
9950 
9450 
11950 


10000 
8550 


9300 


10150 


11300 


das Blutbild 


oooo$o 


Myeloz | Juv 


oO 
oO 
oO 
| 
oO 
Oo Oo 
oO 
oO 
oO 


1553 
1960 
1696 
1295 


2090 
2306 
3567 
2400 


2030 
2507 
4423 


3363 


2151 
1872 
2038 


2100 


Ly 


6376 
49608 
4494 


4094 


3445 
2127 
3150 


3677 


7659 
6706 
6416 


7300 


| 3392 


2616 


| 4329 


3122 


8968 
5794 
4274 


5790 


65 
rarbe- | | kos Bas St Sg 
1,04 202 Oo 61 1956 175 
I 138 oO 69 1650 I17 
1,04 47 oO 47 1862 200 
99 | 332 o 85 2125 | 7 85 
ol = - — 
143 re) 53 106 
0 102 re) 102 89 
| £973 re) 105 
20 — | - — 
05 87 | 51 | 
4 | 105 418 
oo 120 65 28 
8 31 73? 312 
1,00 100 70 130 
1,00 75 155 98 
1,00 38 oO 16 | 273 
1,04 - - — — 
81 QO | 35 265 
1,07 fe) 133 
a 1,04 66 re) 66 132 
1,04 
1,99 59 109 — 336 
1.04 
1,01 | 130 oO | 70 2000 7500 300 
1,04 | 205 re) 3623 |11292 520 
4 1,13 | ° o | 30 2277 7326 267 
: 04 75 re) | oO 2800 7349 426 
| | 
| 
1,04 | 84 | 2764 | 5275 | 193 
1,07 65 ° | | 94 2525 | 6386 252 
07 80 28 80 2226 | 5349 215 
O1 o o | 28 3119 | 6303 95 
I - - — — 
j 1,04 30 } 70 | 1400 8230 270 
1,07 26 26 | 1197 | 6951 342 
1,10 I2I } 2576 6017 586 
Ol 71 3176 66909 203 
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25 


N 


30 


Name 


V. H-K. 


Datum 
5: 12. 47 
13. 12. 47 
9. 1. 48 

10. 1. 48 
2.6 
13. 2. 
12. 2. 48 


3 Mon. 


2 Mon. 


2 Mon. 


3 Mon. 


2 Mon. 


2 Mon. 


1 Mon. 


16 T. 


Zeit 


Vor d. Vers. 


nach 1 St. 
gebad. Fuss 
nach 2 St. 30’ 


gebad. Fuss 


Vor d. Vers. 

nach 1 St. 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 1 St. 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 1 St. 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 
nach 1 St. 
nach 2 St. 
gebad. Fuss 
nach 3 St. 
gebad. Fuss 


Vor d. Vers. 
nach 1 St. 
nach 2 St. 
gebad. Fuss 
nach 3 St. 30’ 
gebad. Fuss 


Vor d. Vers. 
nach 1 St. 
nach 2 St. 
gebad. Fuss 
nach 3 St. 30’ 
gebad. Fuss 


Vor d. Vers. 
nach 1 St. 


nach 2 St. 
gebad. Fuss 

nach 3 St. 30’ 
gebad. Fuss 


Uber die Einwirkung 


“Io © 


“I 


I 
No Alter | I Hb pes 
23 297. 36,8 58/68 2 
; 36,6 51/60 2 
— 50/58 2 
36,8 60/70 
- | 57/66 
24 37.1 55/04 
30.4 51/60 
- 51/00 
37.1 51/60 
53/62 | 2 
=. 14 T. 37,0 69/80 
39.7 67/75 
60/70 2 
62/72 2 
62/72 2 
26 24 36,8 64/74 3 
35.4 62/72 3 
51/60 2 
30,8 60/70 
62/72 3 
| a J.J. 37.0 | 72/83 | 42 
30,2 70/51 37 
37,0 65/75 39 
~~ 65/75 | 38 
| 37,0 70/51 $2 
— 70/81 41 
| 28 NLP. 37.0 | 66/77 | 30 
| 37,0 68 33 
| 37,0 64 33 
| 63 32 
| 37,0 68 | 37 
| — 66 36 
| 
| 29 F. V. | Pe 36,9 70 33 
| 30,5 66 30 
| | 30,9 30 
— 60 304 3 
6,¢ 6/05 3120 
39.9 50/05 
| | —- 56/65 31 
| — 37,0 |105/122| 4935 
| 37.0 | 97/113| 48 
37,0 97/113 47 
| 95/110 46 
37,0 104/121 48 
| 102/115 47 


he 


- Leuko 


per 


10500 
7600 
8400 
8000 
9350 


15050 
12400 
10450 
12850 
11750 


6850 
6350 
8700 
8200 
8100 


9220 
10750 
10100 
8520 


9950 
8900 
12800 
10650 
8400 
9500 


11570 
7700 
8400 
5900 
9425 

10400 


12500 
0575 
8400 

12350 

12100 

11400 


8400 
8800 
9300 
10300 
8100 


7650 


Eos 


1050 
327 
840 
904 
77° 

1204 

1054 
732 
861 
740 


308 
254 
479 
328 
243 


304 
355 
299 


Bas 


67 


Myeloz 


Juv 


1134 
1860 
1760 
1283 
1278 


Sg 


1113 
1320 
1332 
1404 
1655 


3010 
3348 
301 6 
3302 
3032 


1439 
1651 
2054 
2025 
1661 


3939 


3377 


3¢ 108 


Ly 


7O13 
5373 
5258 
5256 
6049 


8578 
5580 
3950 
6592 
6027 


3528 
3238 
3782 
4157 
4496 


5135 
4450 
4198 
5282 
4260 
7263 
5847 
8447 


felelele) 
6829 


9813 


Fussbader auf das Blutbild 

= = Mo 
inden 

1.13 oO oO 32 452 242 

I re) 23 357 198 
1.35 25 oO 50 554 361 

1,4 oO oO 74° I22 
1,03 Oo oO 1806 452 

I — 2108 310 

I 2121 31 

fe) 78 1799 218 
1,29 re) Oo 35 1528 388 

I 137 993 445 | 
I 32 oO Oo 730 445 | 
1.4 ce) oO 44 1523 218 
1,24 25 oO fo) 1148 516 
1,23 41 oO oO 1134 527 } 
1,09 28 2462 155 
108 re) 75 3257 647 

I 27 oO oO 2052 154 
1,03 273 oO oO 2353 go9g } 
1.1 426 Oo oO 247! 55 
0,94 129 oO oO oO 2259 299 | 
1,07 62 Oo o oO 2780 178 | 
0,96 90 o 27 333 } 
0,09 Oo - 

0,96 59 fe) 25 4788 227 | 
0,09 - 

0.06 150 oO re) 35 737° 347 
1,03 77 re) oO 54 23 3157 4258 131 
0,97 84 re) oO - 59 3024 50605 168 } 
1,05 — - | 
0,92 94 Oo Oo - 123 2667 6475 60 

1,06 338 38 1711 413 | 
- - - | | 
1,00 84 25 1377 84 
1.00 - - — — - - | 
02 121 oO re) fe) 1767 | 399 
1,02 - - } 
1,36 109 25 3452 4788 25 
1,16 26 oO fe) o 26 4928 3282 537 
1,20 28 28 5304 3813 130 
1,24 57 oO 57 4860 3126 oO 
i 


68 


33 


34 


35 


37 


38 


Datum 


16. 


20. 


> 


N 


48 


. 48 


. 48 


. 48) 


. 48 | 


. 48} 


| nach 


Zeit 


Vor d. Vers. 
nach 1 St. 
nach 2 St. 
gebad. Fuss 
nach 3 St. 30’ 
gebad. Fuss 


Vor d. Vers. 

nach 1 St. 

2 St. 
gebad. Fuss 

nach 3 St. 30’ 
gebad. Fuss 


Vor d. Vers. 

nach 1 St. 

nach 2 St. 
gebad. Fuss 


| nach 3 St. 30’ 


Alter 
{Mon 
2Mon. 4T. 
2Mon. 8T. | 
2Mon. 5T.! 
2 Mon. 23 T 
3 Mon. 

2 Mon. 26 T 
1 Mon. 17 T. 


gebad. Fuss 


Vor d. Vers. 

nach 1 St. 15’ 
gebad. Fuss 

nach 3 St. 30’ 
gebad. Fuss 


Vor d. Vers. 

nach 1 St. 15’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 1 St. 15’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

nach 1 St. 15’ 
gebad. Fuss 

nach 3 St. 
gebad. Fuss 


Vor d. Vers. 

| nach 1 St. 15’ 
gebad. Fuss 

nach 3 St. 30’ 
gebad. Fuss 


Uber die Einwirkung 


Hb 


82/¢ 


on NON WN 


an 
COON 


N:o | Name | T || agi Far 
per mm* it 
30,0 95 
37,0 95 
93 
37,0 95 
95 
| 32 F.V.| 37.2 66 
37,0 95 
37.2 |} OI 5 9 
. 58 
37,2 68 8 
| F. V. 20. 2. 48 | 37,0 60/70 
36,8 56/65 1, 
37,0 55/08 ) 
} — 59/09 5 ( 
37,0 04/74 5 
— | 60/70 
m. 23. 37,0 60/70 
39,9 60/70 5 
| 56/05 5 
| 63/73 
| — 58/68 5 f 
J.A | 36.7 | 58/68 
30,0 | 560/05 ) 
— | 58/68 5 
| 30,6 | 53/04 
| 58 68 I 
36 J. A. | 14. 36,5 62/72 195 
| 35.4 50/05 25 ' 
51/00 O4 
} | 36,3 58/68 
| | 56/65 Q 
| 
16. | 37,0 62/72 
| 30,0 59 69 +0) ( 
04/74 
| 36,8 60/70 8 
62/72 3 
M.M 48 | 36,6 72/83 
36,2 71/80 5 
04 74 $OY 0,9 
| 36,6 63/79 
| | 60 7O 


0,99 
0,99 
0,90 


0, 


0,92 


auf das 


Leuko 
per mm* 


15070 


6050 


| 


11500 


8800 
8000 
9300 
6900 
7600 


14570 
19570 
25050 
12200 
11450 


Blutbild 


Eos 


Bas 


Myeloz 


Juv 


1586 
3017 
1264 


1400 


3829 
5330 
5003 
533° 
6785 


1056 
1944 
2353 

918 
1064 


4415 
8356 


on 


521 
521 
4505 


7390 


10322 
11302 
5186 


4175 
3992 
2535 
2920 


3065 


3930 
2944 
2845 
377° 
3045 


7190 
5600 
6351 
5490 
6232 


8553 


| 9922 


59078 


| 
Fir St Sz Ly | Mo 
inde | 
1,08 7050 21 oO Oo oO Oo 1790 21 
1.08 8950 fe) 116 3410 206 
1,13 7150 100 fe) 2524 21 
9500 29 fe) 29 2024 29 
1,10 7000 - — — 
0,92 12200 122 | 85 | 85 
0,95 6650 67 fe) fe) fe) 47 | 153 
- — | — | — 
0,57 7400 74 | o 52 5772 17° 
1.01 6000 — — - — | 
0,97 12420 50 ro) 161 23600 9812 37 | 
1,0 12700 o | o °o | oO 508 3175 | 8128 889 | 
0,97 12450 87 oO o | fe) 330 3772 8093 162 
1,08 13800 - — — | 
1,09 8000 50 | ° fe) o 130 1920 5752 132 
1,09 gooo | — — — — 
1,00 10200 102 | o o | ° 173 3400 6120 408 
1,14 29 | re) | re) 29 3040 6014 380 
1,08 10550, — | — | — — 
| > 
0,90 14.700 | fe) 103 4851 9702 44 
1,00 13000 - -- | 
1,03 8300 58 | oO | 108 3843 108 
1,06 935° 04 | 65 | 94 4833 252 
1,01 8450 59 59 | 169 5205 423 
1,05 7700 54 | o 54 4406 208 | 
1,13 8750 or | 175 4515 | 324 
1,03 8200 107 oO 82 240 
1,05 9200 184 oO 368 368 
0,94 8625 173 oO 345 259 
0,97 170 | 430 300 
1,00 150 345 575 
1,00 | 150 26 88 290 
1,09 80 fe) | | 56 320 
I 121 93 372 
1,04 48 fe) 48 297 
53 76 175 
918 fo) fo) 248 | 437 
724 | 333 391 | 
281 fe) 159 5612 | 159 


UBER DIE EINWIRKUNG KALTER MILCH 
SOWIE KALTEN BARIUMBREIES AUF 
DAS PERIPHERE BLUTBILD DES 
SAUGLINGS. 


Das Material umfasst insgesamt 51 Versuche. 
Auf das Material verteilen sich die Versuche folgenderweise: 

A. In 36 Fallen wurde die Einwirkung eisgekiihlter Milch auf 

das periphere Blutbild untersucht. 

B. a) in 10 Fallen wurde die Einwirkung eisgekiihlten Barium- 
breies auf das periphere Blutbild untersucht, ausserdem 
wurden ROntgenbilder des Verdauungstraktes zur Fest- 
stellung der Dauer der Magenentleerung aufgenommen. 

b) in 5 Fallen erhielten die Sauglinge zur Kontrolle + 37 
warmen Bariumbrei, es wurden dieselben Untersuchun- 
gen, wie unter Punkt a erwahnt, ausgefiihrt. 


Ausftthrung der Versuche. 


Samtliche Kinder hatten zur Zeit der Versuche ein gutes All- 
gemeinbefinden. 

In sdmtlichen Fallen wurde das Gewicht bestimmt und in 
fast allen die Rektaltemperatur gemessen. Danach erfolgte die 
Blutentnahme, wie tiblich durch Fersenstich. Die Blutentnahme 
erfolgte friihstens 4 Stunden nach der letzten Nahrungsaufnahme. 

In den unter Punkt A erwahnten Versuchen wurde den Kin- 
dern ihre iibliche Milchmischung, oft Muttermilch, in eisgekiihl- 
tem Zustand zugefiihrt. Um ein Erwarmen der Milch vor dem 
Gelangen in den Magen zu verhindern, wurde die eisgekiihlte 
Milch mit der Magensonde dargereicht. (Der Gummischlauch 
und der Trichter wurden vor dem Gebrauch im Ejisschrank abge- 
kiihlt.) 
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Die Temperatur der Milch betrug 4—11°C, in den meisten 
Fallen war die T° 4—5°C. In einzelnen Fallen trat Vomitus 
fast sofort anschliessend auf, das Blutbild wurde jedoch auch in 
diesen Fallen untersucht (Versuch 5, 8, 21, 29, 36). 

Die Blutbilduntersuchungen erfolgten nach Zufiihrung der 
Milch in verschiedenen Zeitabschnitten. 

In den unter Punkt B erwahnten Versuchen wurde der eis- 
gekiihlte Bariumbrei nach Bestimmung des K6rpergewichtes 
und der Blutentnahme ebenfalls mit der Magensonde zugefiihrt. 
In 10 Fallen betrug die Temperatur des Bariumbreies 3—8°C, 
in 5 + 37°C. Danach wurden in verschiedenen Zeitabschnitten 
das Blutbild untersucht und die R6ntgenbilder aufgenommen. 


A. UBER DIE EINWIRKUNG DER EISGEKUHLTEN 
MILCH AUF DAS PERIPHERE BLUTBILD. 


Wie schon erwahnt wurden insgesamt 36 Versuche ausge- 
fiihrt. In einigen Fallen erfolgte der Versuch am selben Kinde 
2 Mal, jedoch an verschiedenen Tagen. 

Das Alter der Kinder schwankte zwischen 11 Tagen und 6 1/5 
Monaten. Aus den Ergebnissen der Versuche geht hervor, dass 
das Alter keinen Einfluss auf die Blutbildveranderungen hatte. 

Die Rektaltemperatur wurde in 21 der 36 Faille gemessen. 
Nach Zufiihrung der eisgektihlten Milch sank sie iiberhaupt 
nicht oder vollig unbedeutend, um 0,1—0,3°. 

In meinen Versuchen stellte ich fest, dass die zugefiihrte eis- 
gekiihlte Milch Veraénderungen des peripheren Blutbildes her- 
vorruft. Wie schon erwahnt waren die Veranderungen der 
Korpertemperatur vollig bedeutungslos. 

Auffallend ist, dass der Ery-, Hb- und Leuko-Wert sich ver- 
andern. 

Die Ery-Werte sinken nach Darreichung der eisgekiihlten 
Milch in fast allen Fallen. Schon 15 Min. nach Zufiihrung der 
Milch sind die Ery-Werte bedeutend niedriger als vor dem Ver- 
such. Gleichzeitig findet ebenfalls eine Abnahme des Hb- 
Gehaltes statt. 

Auch die Leuko-Werte weisen Veranderungen auf, die Ab- 
nahme dominiert. 
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Zur deutlicheren Veranschaulichung der Veranderungen 


Blutbildes fiihre ich die Resultate der Blutuntersuchunge: 
Tabellen geordnet an. 


Veranderungen des Hb-Gehaltes. 


Anzahl 


Zeit nach Mittel Hb- Mittel Hb- 
der Darreichung Gehalt vor Gehalt nach | gen in ° 
Falle der Milch | Darr. d. Milch | Darr. d. Milch Werte zu 
10 15 Min | 90,8 | 86,3 
6 | 20 Min | 79.3 | 79,0 
6 30 Min | 85.7 | 82,8 
| 7 45 Min. 76,6 72.9 
3 1 Stunde 83,3 75,0 
8 | 1 St. 30 Min. 91,9 86,0 
3 | 2 St. | 79.3 76,7 
7 3 St. 85,0 80,7 
9 3 St. 30 Min. 90,9. 85,2 


TABELLE N:o 


Zu- und Abnahme des Hb-Gehaltes in % vom Werte vor Darreichu: r 
eisgekiihlten Milch. 


Wie aus der Tabelle hervorgeht, war der Hb-Gehalt schon 15 
Min. nach Zufiihrung der eisgekiihlten Milch durchschnitt]ich 
um 5 % niedriger als der Wert vor dem Versuch. In einem I'all 
(Versuch 10) war der Hb-Gehalt jedoch um 2,4 % hoher als vor 
dem Versuch, diese geringe Differenz liegt jedoch im Bereich 
der Fehlergrenze. In Versuch 1 war der Hb-Gehalt 15 Min. 
nach Zufiihrung der Milch unverindert. 

20 Min. nach Zuftthrung der eisgekiihlten Milch ist der Hb- 
Mittelwert um 4,4 % niedriger als vor dem Versuch. In Versuch 
16 dagegen war der Hb-Gehalt um 8 % héher als vor Darreichung 
der eisgekiihlten Milch, dagegen war er 2 St. nach dem Versuch 
im selben Fall um 3,9 % niedriger als vor dem Versuch. In 
Versuch 11 war der Hb-Gehalt 20 Min. nach Zufiihrung der cis- 


gekiihlten Milch unverandert. 
30 Min. nach der Milchdarreichung war der Hb-Gehalt durch- 
schnittlich um 3,4 % niedriger als vor dem Versuch, im Ver- 
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such 18 dagegen um 3,1 % hdher. Im Versuch 19 war der Hb- 
Cehalt unverandert. 

15 Min. nach Darreichung der eisgekiihlten Milch war der Hb- 
Gehalt durchschnittlich um 4,9 % niedriger als vor dem Versuch. 
Im Versuch 24 z. B. betrug die Differenz — 8 %. Dagegen war 
det Hb-Gehalt im Versuch 26 um 3,1 % hoher als vor dem Ver- 
such, im selben Fall war der Hb-Gehalt wiederum 2 St. nach der 
Milchzufitihrung um 6,1 % niedriger als vor dem Versuch. 

Die Hb-Werte des Versuches 29 habe ich bei der Berech- 
nung des Mittelwertes nicht mitgezahlt, da ich die exakten 
Werte wegen dem hohen Hb-Gehalt nicht feststellen konnte 
(> 140). 

t St. nach der Milchdarreichung wurde der Hb-Mittelwert aus 
den Versuchen 31, 34, 33 errechnet und war um 10 % niedriger 
als vor dem Versuch. Im Versuch 32 war der Hb-Gehalt der- 
massen hoch, dass ich die exakten Werte nicht bestimmen 
konnte. 

1 Stunde 30 Min. nach der Milchdarreichung wurde der Hb- 
Gehalt in 8 Fallen bestimmt und war durchschnittlich um 6,4 % 
niedriger als vor dem Versuch. 

2 Stunden nach der Zufiihrung der Milch war der Hb-Gehalt, 
wie aus der Tabelle hervorgeht, durchschnittlich um 3,4 % 
niedriger als vor dem Versuch. 

; Stunden nach der Zufiihrung der Milch wurde der Hb-Ge- 
halt in 8 Fallen bestimmt (Vers. 32 bei der Mittelwertberechnung 
nicht mitgezahit). Im Versuch 30 war der Hb-Gehalt identisch 
mit dem Wert vor dem Versuch. Im Versuch 27 war der Hb- 
Gehalt 45 Min. nach der Darreichung der Milch um 15,3 % 
niedriger als vor dem Versuch, 3 Stunden danach war er ange- 
stiegen, jedoch immerhin noch um 8,2 % niedriger als vor dem 
Versuch. 

3 Stunden 30 Min. nach Darreichung der Milch war der Mitte 
Hb-Gehalt um 6,3 % niedriger als vor dem Versuch. Die Werte 
der einzelnen Versuche waren jedoch sehr variierend. Im Ver- 
such 30 hatte der Hb-Gehalt wieder den Ausgangswert erreicht 
(45 Min. nach Zufiihrung der Milch um 8,2 % niedriger). Im 
Versuch 10 war der Hb-Gehalt gleichfalls identisch mit dem 
Werte vor dem Versuch. 
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Veranderungen der Ery-Werte. 


Der Mittelwert der Ery betrug vor Darreichung der eisg 
kiihlten Milch 4197000 (Max. 6880, Minim. 2655). Der Er 
Wert sinkt. 

Die Veranderungen verteilen sich folgenderweise: 


TABELLE N:o I1 


Anzahl Zeit nach Mittelwert d. | Mittelwert d. | Veranderur 
| der Faille | Darreichung Ery vor | Ery nach in % 
| der Milch d. Vers. | Darr. d. Milch 
10 15 Min. 4363 3991 — 8,5 
6 20 Min. | 3860 | 3616 | — 6,3 
6 30 Min. 3784 3698 | — 2,3 
7 45 Min. 3849 3462 | —4210,1 
| 4 1 Stunde 4784 4057 | - 15,2 
8 1 St. 30 Min. | 4570 4214 — 7,8 
3 2 St. 3930 3700 — 5,8 
8 3 St. 4327 4102 — 5,2 
10 3 St. 30 Min. 4092 4392 — 6,3 


Abnahme der Ery-Werte in % vom Werte vor der Milchzufiihrung. 


Schon 15 Min. nach Darreichung der eisgekiihlten Milch ist 
der Ery-Wert um 8,5 % niedriger als zuvor. Im Versuch 10 ist 
der Ery-Wert um 10,6 % niedriger als vor dem Versuch, ii 
Versuch 5 sogar um 16,3 %. (3 St. 30 Min. nach der Milch- 
zufiihrung ist der Ery-Wert noch um cia 8 % niedriger als vor 
dem Versuch.) Im Versuch 8 ist der Ery-Wert um 4,3 °) 
niedriger als vor Darreichung der Milch (3 St. 30 Min. danachi 
ist der Ausgangswert so gut wie erreicht). 

20 Min. nach der Zufiihrung der Milch ist der Ery- 
Wert durchschnittlich um 6,3 % niedriger als vor dem Ver- 
such, dagegen ist der Ery-Wert im Versuch 16 um 18,4 % 
héher als zuvor. (2 Stunden nach der Milchzufiihrung ist 
der Ery-Wert wiederum um c:a 9 % niedriger als vor dem 
Versuch.) 
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30 Min. nach der Milchdarreichung ist der Ery-Wert durch- 
schnittlich um 2,3 % niedriger als vor dem Versuch, in 2 Fallen 
ist er dagegen hoher (Vers. 18, 21). 

45 Min. nach der Milchzufiihrung ist der Ery-Wert in samt- 
iichen Fallen niedriger als vor dem Versuch, durchschnittlich 
um 10,1 %. 

Auch 1 St. nach Darreichung der Milch ist der Ery-Wert 
bedeutend niedriger als vor dem Versuche, durchschnittlich 
um 15,2 

Nach 1 Stunde 30 Min. betragt die Differenz — 7,8 % und 
nach 2 Stunden durchschnittlich — 5,8 %. 

3 Stunden nach Zufiihrung der Milch ist der Ery-Wert im 
Versuch 7 um 0,4 % hoher als vor dem Versuch, der Mittelwert 
ist jedoch um 5,2 % niedriger als vor dem Versuch. 

3 Stunden 30 Min. nach der Darreichung der Milch weisen die 
Werte keine Einheitlichkeit auf. Im Versuch 30 ist der Ery- 
Wert mit dem Ausgangswert identisch, in den Versuchen 10 
und 36 ist er héher als vor dem Versuch. 

Zusammenfassend kann man sagen, dass die kalte Milch 
eine Abnahme der Ery-Werte im Blute der Peripherie ver- 
ursacht. Die deutlichste Abnahme stellte ich in 100 % der 
Valle 45 Min. — 3 St. nach der Milchdarreichung fest. Das 
Maximum war I Stunde nach Zuftihrung der Milch. 


Veranderungen des Farbeindexes. 


Der Farbeindex vergrésserte sich in den meisten .Versuchen. 


Veranderungen der Leuko-Werte. 


Die Veranderungen der Leuko-Werte weisen nicht eine so 
grosse Regelmiassigkeit wie die der Hb- und Ery-Werte auf. 
Ihr Wert kann sowohl ansteigen als auch absinken. Die Ab- 
nahme der Leuko-Werte nach der Zufiihrung der eisgekiihlten 
Milch dominiert. 

Auf das ganze Material verteilen sich die Verainderungen wie 
aus der Tabelle 12 hervorgeht: 


> 
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TABELLE N:o 12 


Zeit nach_ | 


Gesamtzahl Anzahl Zunahme | Anzahl Abnahm« 
a. Palle | P2reichung | pane | in % d. Fille in % 
cer Milch | 
10 15 Min. 4 + 21,8 | 6 29,2 
6 20 » 3 + 21,4 3 15,5 
8 45» 3 + 94 5 11,5 
4 I St. I + 11,4 3 22,4 
8 1 St. 30 Min. 2 | = SF 6 27,6 
3 2 St. | 3 | 29,2 
8 3 St. 5 + 11,6 3 | —18,6 
fe) 3 St. 30 Min. 2 + 5,7 8 — 11,8 


Ab- und Zunahme der Leuko Werte in % vom Werte vor Darreichung « 
eisgekiihlten Milch. 


Wie aus der Tabelle hervorgeht, kann der Leuko-Wert schx 
15 Min. nach Zufiihrung der eisgektihlten Milch recht bedeute: 
absinken, in 6 der 10 Fille durchschnittlich um 29,2 %. 
Min. — 2 St. nach Darreichung der eisgekiihlten Milch dom 
niert die Abnahme der Leuko-Werte. 

Auch 3 St. 30 Min. nach Zufiihrung der Milch ist der Leuk: 
Wert in 6 der 8 Falle um 13,1 % niedriger als vor dem Versuc! 


Ery Leuko VERS. 8. 
Vordvers € 4170 16 
| roe Leuke 399 
45} —=- 35130 4135 
} 
\_oo 
4.) \ 
| \ 
| 
\ 
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| se 
3.9] 
| 
+ > zeit 
5S 
Abb. 7. 
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Ery mach 5510 13050 
—— 1830 3505 13600 

—— 3% 4000 15050 


Abb. 8. 


Die Veranderungen der Ery-und Leuko-Werte haben keinen 
Zusammenhang. Beim Absinken der Leuko-Werte konnen die 
Ery-Werte ansteigen und umgekehrt. 

Zur Veranschaulichung fiige ich einige graphische Darstellun- 
gen bei. (Abb. 7, 8.) 


VeranderungendesDifferentialblutbildes. 


Die Anzahl der weissen Blutzellen der einzelnen Zellkategorien 
weist verhdltnismdssig grosse Schwankungen auf. Eine ge- 
wisse Regelmassigkeit konnte ich in den Veranderungen der 
Zahl der Lymphozyten feststellen, in den meisten Fallen nahm 
die absolute Zahl der Ly nach Zufithrung der eisgektihlten 
Milch ab. 


Auf die einzelnen Zellkategorien verteilen sich die Veranderun- 
gen folgenderweise: die absolute Zahl der Eosinophilen und 
Basophilen ist gering und die Verainderungen ihrer Werte 
weisen keine Regelmiassigkeit auf. 

Auch die Veranderung der Zahl der Stabkernigen weist keine 
Regelmassigkeit auf. 
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Die Anzahl der Segmentkernigen kann nach Zufiihrung ei: 
gekiihlter Milch sowohl steigen als auch sinken. 

15 Min. nach Darreichung der Milch nimmt ihre Anzahl in d« 
Halfte der Falle zu, in der anderen Halfte ab. In Versuch 
sinkt ihre Anzahl um fast 50 % des Wertes vor dem Versuc 
3 St. 30 Min. nach Darrelchung der Milch ist ihre Anzahl d: 
gegen hoher als vor dem Versuch. Im Versuch 35 dagegen ist d 


Anzahl der Segmentkernigen 1 St. 30 Min. nach Zufiihrung de: 


eisgekiihlter Milch um c:a 26 % hodher als vor dem Versucl 
3 St. 30 Min. wiederum um 9,1 % niedriger als vor Darreichun 
der Milch. 

Die Abnahme der Anzahl der Sg dominiert. 

Auf das ganze Material verteilen sich die Veradnderunge 
folgenderweise: 


Veranderungen der Werte der Sg nach Zufiihrung eisgekiihlter Milch (Zu 


und Abnahme in % vom Werte vor dem Versuch): 


nach 15’—45’ 
in 10 Fallen Zunahme um 47.5 % 
» 12 »  <Abnahme » 30,2 % 
nach 45’—1 St. 
in 7 Fallen Zunahme um 28,7% 
»  Abnahme » 15,1 % 
nach 1 St. 30—2 St. 


in 4 Fallen Zunahme um 24,9 % 
» 6 »  Abnahme » 35.1 % 


nach 3 St.—3 St. 30’ 


in 7 Fallen Zunahme um 22,1 % 
» 10 »  Abnahme » 25,7 % 


Auffallend ist, dass die Zahl der Ly nach Darreichung det 
eisgekiihlten Milch in den meisten Fallen abnimmt. In einige: 
Fallen sieht man schon 15 Min. nach der Zufiihrung der Milc! 
niedrigere Ly-Werte, in anderen sinkt die Ly-Zahl erst spiater 

Die Ly-Wertveranderungen des ganzen Materiales verteilen 


sich wie aus der Tabelle 13 hervorgeht. 
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TABELLE N:o 13 


Cesamtzahl Zahl Abnahme Zahl Zunahme | 
d. Falle | in d. Faille in % 
kalten Milch 


15 Min. 26,3 

31,7 
- 16,4 

18,5 

30,1 

21,8 

14,4 5 - 89 
13,8 3 10,0 


Stunde 
St. 30 Min. 
St. 


wn ut 


3 St. 
3 St. 30 Min. 


Ow 


zu- und Abnahme der Ly in % vom Werte vor Darreichung der eisge- 
kiillten Milch. 


Wie aus der Tabelle 13 hervorgeht dominiert die Abnahme der 
Ly-Werte deutlich ab 30 Min. nach Darreichung der eisgekuhl- 
ten Milch. 

Gleichzeitig kénnen sowohl die Ly als auch die Sg absinken, 
oder die Sg kénnen absinken und die Ly ansteigen und umgekehrt. 

Zur besseren Veranschaulichung fiige ich einige graphische 
Darstellungen bei. (Abb. 9, 10.) 
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Abb. to. 


Die absolute Anzahl der Monozyten ist verhaltnismass'g 
gering. Die eisgekiihlte Milch kann im peripheren Blut soww lil 
ein Absinken als auch ein Ansteigen ihrer Werte verursac! 


B. UBER DIE EINWIRKUNG EISGEKUHLTEN BARIUM. 
BREIES AUF DAS PERIPHERE BLUTBILD MIT 
KONTROLLE. 


Die Untersuchung umfasste 15 Versuche von denen 5 Koit- 
rollversuche mit + 37° warmem Bariumbrei waren. 

An einigen Kindern ist der Versuch mehrere Mal an ver- 
schiedenen Tagen ausgefiihrt worden. Das Alter der Versuclis- 
kinder schwankte zwischen 5 Tagen und 4 Mon. 5 Tagen. 

Nach der Gewichtsbestimmung, der Blutentnahme fiir ‘ie 
Blutbilduntersuchungen und der Rektaltemperaturmessung in 
einigen Fallen, wurde der eisgekiihlte Bariumbrei mit der Magen- 
sonde zugefiihrt. In verschiedenen Zeitabschnitten danach cr- 
folgten die Blutentnahmen und Réntgenbildaufnahmen. 

Wegen der geringen Anzahl der Fille habe ich keine Mittel- 
wert-Berechnungen ausgefiihrt. 

Anschliessend fiihre ich Resultate der Untersuchungen in 
Gruppen geordnet an. 
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Wie aus der Tabelle 14 hervorgeht sinken sowohl der Hb-Geha! 
als auch der Ery-Wert nach Darreichung des eisgekithlt 
Bariumbreies, dagegen steigen die Werte nach Zuftihrung + 3 
warmen Bariumbreies. 

Im Versuch 5 ist der Ery-Wert 30 Min. nach Darreichung cd: 
eisgekiihlten Bariumbreies um 15 % hodher als zuvor, dageg: 
ist er 1 St. 30 Min. danach, wie in den anderen Fallen, niedrig 
als vor dem Versuch. 

Die Veranderungen der Leuko-Werte derselben Faille v 
halten sich wie aus der Tabelle 15 hervorgeht: 


TABELLE N:o 15 


N:o Diff. in % brei 
I m3. | Vor d. Versuch 15550 
| nach 1 St. 30’ 17600 + 13,2 Kalt 
Ia B. J. Vor d. Versuch 14450 
nach 1 St. 30’ 15000 + 3,8 + 37 
3 B. J | Vor d. Versuch 9600 
| nach 1 St. 30’ 10800 + 12,5 Kalt 
4 B.S | Vor d. Versuch 4850 
nach 1 St. 30’ 5750 | + 18,6 Kalt 
4a m. §. Vor d. Versuch 5970 
nach 1 St. 30’ 5700 — 4,3 + 37 
| 
5 pe | Vor d. Versuch 12850 
| nach 1 St. 30’ 11950 — 7,0 Kalt 
12600 — 1,9 
5a | Vor d. Versuch 9600 
nach 1 St. 30’ 11350 + 18,2 + 37 
9 J. B-B. | Vor d. Versuch 8250 
nach 1 St. 30’ 5650 — 3,1 Kalt 


Zu- und Abnahme der Leuko Werte in % vom Werte vor Zufiihrun; 


Bariumbreies. 
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Laut der Tabelle 15 dominiert 1 St. 30 Min. nach Zufiihrun; 
des eisgekiihlten Bariumbreies die Zunahme der Leuko-Wert« 
Im Fall 5 und g dagegen nehmen die Leuko-Werte ab. 

Nach Darreichung + 37° warmen Bariumbreies k6nnen di 
Leuko-Werte sowohl zu- als auch abnehmen. 


TABELLE N:o 17 


iff. | Bari 
N:o Name Zeit 
in % brei 
6 Pm | Vor d. Versuch 11300 
| nach 1 St. 14650 | + 29,7 Kalt 
| | nach 2 St. 13530 + 19,7 
6a | | Vor d. Versuch 10500 
| nach 1 St. 13650 + 30,0 + 37° 
nach 2 St. 10900 | + 3,8 
7 | S.R. Vor d. Versuch 12300 
nach 1 St. 12300 | + 0 Kalt 
nach 2 St. 9750 | —20,8 
| 
8 S.R. Vor d. Versuch 9900 | 
nach 1 St. 9350 | — 5,6 Kalt 
nach 2 St. 9700 | — 2,0 
8a S.R. Vor d. Versuch 8450 | 
nach 1 St. 10650 | + 26,0 + 37 
nach 2 St. 8900 | + 5,3 
10 Vor d. Versuch 10970 | 
nach 1 St. 13000 | + 10,3 Kal 
2 | Bm. 5. Vor d. Versuch 17125 
nach 2 St. 30’ 15400 | — 10,0 Kalt 


Leuko Diff = Zu- und Abnahme der Leuko-Werte in % vom: Werte vor der 
Versuch. 


Aus der Tabelle 16 geht hervor, dass der Ery-Wert 1 Stunde nach 
Zufiihrung des eisgekiihlten Bariumbreies, ausser Versuch 10, 
bei dem Vomitus 10 Min. nach Darreichung des Breies auftrat, 
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um c:a 6 % niedriger als vor dem Versuch ist. Die Veranderun- 
cen weisen eine gréssere Regelmassigkeit auf als in den Ver- 
suchen, bei denen der Ery-Wert 1 St. 30 Min. nach der Zufiihrung 
des Bariumbreies bestimmt wurde. Der Hb-Wert sinkt eben- 
falls, jedoch unbedeutend. 

Das Alter hat keinen Einfluss auf die Ery-Wertveranderun- 
cen. In den beiden Kontrollfallen steigt cer Ery-Wert. 

Aus der Tabelle 17 geht hervor, dass die Leuko-Wertveranderun- 
cen auch in diesen Fallen keine Regelmiassigkeit aufweisen. 
Ihre Werte k6nnen nach Zufiihrung des eisgekiihlten Barium- 
breies sowohl zu- als auch abnehmen. Dagegen sieht man ein 
Ansteigen der Leuko-Werte nach Darreichung + 37° warmen 
Bariumbreies. 

Vergleicht man die Leuko-Werte aller Versuche so kann man 
feststellen, dass der Leuko-Wert in der Halfte der Falle ansteigt 
und in der anderen Halfte absinkt. 

In 4 der 5 Falle, denen zur Kontrolle + 37° warmer Barium- 
brei zugefiihrt wurde, stieg der Leuko-Wert und sank in 1 Fall. 
(Versuch 4 a, im selben Kinde verursachte der kalte Bariumbrei 
ein Ansteigen der Leuko-Werte.) Das Alter hatte keinen Ein- 
fluss auf die Verainderungen der Leuko-Werte. 


Veranderungendes Differentialblutbildes. 


Die Veranderungen des Differentialblutbildes waren dusserst 
variierend, auch in den Fallen denen + 37° Bariumbrei zuge- 
fuhrt wurde. 

Die Anzahl der Eosinophilen konnte nach Zufiihrung des eis- 
gekiihlten wie auch des + 37° warmen Bariumbreies sowohl 
steigen als auch sinken. Eine Zunahme der Werte der Eos trat 
jedoch in 9g der 15 Faille auf. 

Die Basophilen waren nur in 2 Fallen nachweisbar. 

Die absolute Anzahl der Stabkernigen war verhaltnismiassig 
gering. Auch ihre Anzahl konnte nach Zufiihrung des kalten 
sowie des warmen Bariumbreies sowohl steigen als auch sinken. 
Meistens stieg die Anzahl der Stabkernigen in den Fallen, in 
denen auch die Anzahl der Segmentkernigen stieg und sank 
beim Sinken der Segmentkernigen. In der Anzahl der Segment- 
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kernigen kann man folgende Regelmassigkeit feststellen: det 
+ 37° warme Bariumbrei verursachte in sémtlichen 5 Fallen 
eine Zunahme ihrer Anzahl, nach Darreichung des eisgekiihlte1 
Bariumbreies dagegen sank die Anzahl der Segmentkernigen in 
7 der 10 Versuche, durchschnittlich um c:a 19,4 °/. 

Die Veranderungen der Ly-Werte weisen keinerlei Einheit 
lichkeit auf. Sowohl in den Versuchen in denen eisgekiihlte: 
Bariumbrei zugefiihrt wurde, als auch in den Kontrollfallen 
kann ihre Anzahl sowohl niedrigere als auch héhere Werte al 
vor dem Versuch aufweisen. 


Roéntgenkontrolle. 


In samtlichen 15 Fallen wurden R6ntgenaufnahmen des Ve1 
dauungstraktes zur Feststellung der Dauer der Magenentleerung 
ausgefiihrt. 

Auf die einzelnen Versuche verteilen sich die Ergebnisse fol- 
genderweise: 


Versuch 1. (B. J.) 
110 cem eisgekiihlten Bariumbrei 


R6ntgenaufnahmen 
1. Sofort nach Zufiihrung des Bariumbreies 
2. Nach 45 Min. Spuren d. Breies im Ventrikel 
3. » 1 St. 15 Min. » 
4- » 2 St. 30 Min. » 
5 » 4 St. 15 Min. Ventrikel leer 


Versuch 1 a (B. J.) 

100 ccm + 37° Bariumbrei 
1. Nach 1 St. 15 Min. Ventrikel leer 
2. » 2 St. 30 Min. » » 


Versuch 2 (B. J.) 

roo ccm eisgekiihlten Bariumbrei 
1. Nach 1 St. 15 Min. 10 % d. Breies im Ventrikel 
2. » 2 St. 30 Min. Ventrikel leer 


Vresuch 3. (B. J.) 

110 ccm eisgekiihlten Bariumbrei 
1. Nach 1 St. 15 Min. 5 % d. Breies im Ventrikel 
2 &. 30 Min. Ventrikel leer 


N 


N 


Versuch 4 (R. J.) 
80 ccm eisgekiihlten Bariumbrei 


. Sofort nach Zufiihrung des Bariumbreies 
. Nach 1 St. 15 Min. 30 % d. Breies im Ventrikel 


» 2 St. 30 Min. Spuren » » » 


Versuch 4 a (R. J.) 
80 ccm + 37° Bariumbrei 


. Nach 1 St. 15 Min. 30 % d. Breies im Ventrikel 
. Nach 2 St. 30 Min. Ventrikel leer 


Versuch 5 (T. A.) 
100 ccm ecisgekiihlten Bariumbrei 


. Nach 1 St. 15 Min. 20 % d. Breies im Ventrikel 


» 2 St. 30 Min. 20% » » » 


Versuch 5 a (T. A.) 
110 ccm + 37° Bariumbrei 


. Nach 1 St. 15 Min. 80 % d. Breies im Ventrikel 


» 2 St. 30 Min. 50% » » » 


Versuch 6 (J. P.) 
80 ccm eisgekiihlten Bariumbrei 


. Nach 1 St. 15 Min. Spuren d. Breies im Ventrikel 


» 2 St. 30 Min. Ventrikel leer 


Versuch 6 a (J. P.) 
80 ccm + 37 Bariumbrei 


. Nach 1 St. 15 Min. 20 % d. Breies im Ventrikel 


2 » 2 St. 30 Min. Ventrikel leer 
Versuch 7. 
40 ccm eisgekiihlten Bariumbrei 
1. Nach 2 St. 30 Min. Ventrikel leer 
Versuch 8. (S. R.) 
60 ccm eisgekiihlten Bariumbrei 
1. Nach 1 St. 30 Min. 10 % d. Breies im Ventrikel 
2. » 2 &. 30 Min. 5% » » 
Versuch 8 a. (S. R.) 
80 ccm + 37° Bariumbrei 
1. Nach 1 St. 30 Min. 10 % d. Breies im Ventrikei 
2. » 2 St. 30 Min. Spuren » » 


Versuch 9g. (J. B—B.) 
80 ccm eisgekiihlten Bariumbrei 


. Nach 1 St. 30 Min. 5 % d. Breies im Ventrikel 


» 2 St. 30 Min. Ventrikel leer 
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Versuch Io. 
80 ccm eisgekiihlten Bariumbrei 
1. Nach 1 St. 20 % d. Bariumbreies im Ventrikel. 


An Hand der R6ntgenuntersuchungen konnte ich nicht fe 
stellen, dass der eisgekiihlte Bariumbrei eine verlangsamte E: 
leerung des Magens verursacht. 

In Versuch 4 und 4 a hatten sowohl nach Zufiihrung des e 
gekiihlten wie auch des + 37° warmen Bariumbreies 70 % d 
Ventrikel r St. 15 Min. nach Darreichung des Breies passi« 

Im Versuch 5 hat 1 St. 15 nach Zufiihrung des Bariumbr« 
80 % den Ventrikel passiert, im Versuch 5 a hat in dersell 
Zeiteinheit 20 % den Ventrikel passiert, im selben Versuch 
2 St. 30 Min. nach Zufiihrung des warmen Batiumbreies no 
50 % im Ventrikel, in derselben Zeiteinheit haben im Versu 
5 dagegen schon 80 % den Ventrikel verlassen. 

Auch in den Versuchen 6 und 6 a sieht man, dass im erste 
der kalte Bariumbrei den Ventrikel schneller verlasst als « 
warme. 

In den Versuchen 8 u. 8 a entleert sich der Ventrikel sow: 
nach Zufiihrung des kalten als auch des warmen Bariumbrei 
gleich schnell. 


Zusammenfassung. 


Insgesamt fiihrte ich 51 Versuche aus, um festzustellen, ob d 
eisgekiihite Milch sowie eisgektihlter Bariumbrei ( mit einer Koi 
volle in 5 Fallen) auf das periphere Blutbild einwirken. D 
eisgekiihite Milch sowie der Bariumbrei wurden mit der Mage 
sonde zugefiihrt. 

Die Einwirkung auf die Rektaltemperatur war unbedeuten 


In sdémtlichen Fallen wurde der Versuch friihstens 4 Stunden 


nach der letzten Nahrungszufuhr ausgefihrt. 

A. In 36 Fallen untersuchte ich die Einwirkung der eisgekii) 
ter Milch auf das periphere Blutbild. 

In sémtlichen Fallen fand eine Abnahme des Hb-Gehaltes 


der Ery-Werte statt. Der Hb-Gehalt war 15 Min. nach Zu- 
fiihrung der eisgekiihiten Milch durchschnittlich um 5 % niedriger 
als zuvor. Die niedrigsten Werte konnte ich 1—r St. 30 Min. 
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nach Zufiihrung der Milch feststellen, resp. 10,0 u. 6.4 % niedriger 
als vor der Versuch. 3%/, Stunden nach Darreichung der Milch 
war der Ausgangswert noch nicht erreicht worden. 

Der Ery-Wert wies ein deutlicheres Absinken auf. Die gréssten 
Differenzen im Vergleich zum Ausgangswert kinnte ich 45 Min. — 
2 St. nach Zufiihrung der kalten Milch feststellen. Die Ery- 
Werte hatten ihren Ausgangswert 34/, St. nach Zufiihrung der 
Milch noch nicht erreicht. 

Die Leuko-Werte wiesen keine Regelmdassigheit auf. Ihre Anzahl 
konnte durch den Kaltereiz sowohl sinken als auch steigen. Eine 
Abnahme der Leuko-Werte dominierte jedoch und war am stdrksten 
I—3 St. nach Zufiihrung der eisgekiihlten Milch, um 18,6—29,2 °/ 
niedrigere Werte. 

Das Differentialblutbild wies ebenfalls vollig unregelmdssige 
Verdnderungen der absoluten Werte der weissen Blutzellen der ein- 
zelnen Zellkategorien auf. Gewissermassen dominiecrte die Abnahme 
der Zahl der Lymphozyten. 45’ —2 St. nach Zufiihrung der 
Milch fand in fast 100 % der Faille eine Abnahme der Ly-Werte 
um 18,5—31,0 % vom Werte vor dem Versuche statt. Auch die 
Anzahl der Segmentkernigen nahm in zahlreicheren Fallen ab, 
die Verdnderung ihrer Anzahl war jedoch nicht so deutlich wie 
die der Lymphozyten. 

B. In 10 Fallen untersuchte ich die Einwirkung eisgekiihlten 
Bariumbreies auf das periphere Blutbild, in 5 Fallen wurde eine 
identische Untersuchung tiber die Verdnderungen nach Zufiihrung 
+ 37° warmen Bariumbreies ausgefiihrt. In sdmtlichen Fallen 
erfolgten Roéntgenaufnahmen des V erdauungstraktes. 

Auch in diesen Untersuchungen konnte ich ahnliche Verdnde- 
rungen des Blutbildes wie in den unter Punkt A genannten Ver- 
suchen feststellen. 

Der warme Bariumbrei verursachte kein Absinken der Ery u. 
Hb-Werte, sie stiegen im Gegenteil an. 

In den Réntgenaufnahmen konnte ich nicht feststellen, dass der 
kalte Bariumbrei eine verzogerte Entleerung des Magens hervor- 
rufe; in einigen Fallen entleerte der Magen sich nach Zufiihrung 
des kalten Bariumbreies schneller als nach dem warmen. * 


* Die Kasuistik der Versuche der Gruppe VIII B ist in der Universitats- 
bibliothek zu Helsingfors deponiert. 
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Name 


V. K-H. 


Datum Alter 
24. 3. 47| 6 % Mon. 
14. 4. 47| 2 % Mon. 
21. 4. 47| 3 Wochen 
| 
23. 4. 47 | 4 Mon. 23 T. 
16. 2. 48 | 1 ¥% Mon 
I. 3. 48| 1 Mon. 3 W. 
1. 3. 48|3 Mon. 8T. 
10. 3. 48| 4 Mon. 23 T 
8. 3. 48| 3 Mon. 20 T. 
| 
mo 3 48 | 3 Mon. 22 T. 
7. 
ay. 3 


- 47 | 6 Mon. 


Zeit 


Vor d. Vers. 
nach 15’ 


| Vor d. Vers. 
| nach 15’ 


Vor d. Vers. 
nach 15’ 


Vor d. Vers. 
nach 15’ 


Vor d. Vers. 
nach 15’ 
nach 3 St. 30’ 


Vor d. Vers. 
nach 15’ 
nach 1 St. 30’ 
nach 3 St. 


Vor d. Vers. 
nach 15’ 
nach 1 St. 30’ 


nach 3 St. 


Vor d. Vers. 
nach 15’ 

nach 1 St. 30’ 
nach 3 St. 30’ 


Vor d. Vers. 
nach 15’ 

nach 1 St. 30’ 
nach 3 St. 30’ 


Vor d. Vers. 
nach 15’ 

nach 1 St. 30’ 
nach 3 St. 30’ 


Vor d. Vers. 
nach 20’ 


Voj d. Vers. 
nach 20’ 


TABE 


Uber die Einwirkung 


T° 


Hb 


Neen 


ON @ wn 
00 


OW 
oo 
Ww 


N 


per 


> > 


x 
— | 74/9° 
2 | — 58/68 
56/65 | 2 
| | 
3 I. H. | — 110/128 
| | — 106/123 
4 K. M. | 36,6 60/70 
| 30,3 538/08 
| 
| 5 | M.M. | | 36,6 88/102 
| | 36,6 76/88 | ; 
| 30,0 84/97 
6 | 36,8 | 108/125 5 
| 36,8 103/119 5 
| | 36,8 100/116 51 
| 36,8 100/116 5 
} | 
| | 37,0 6 3985 | 
| 36,8 6 3 
| 37,0 6 3 ; 
37.0 | 6 
| 8| J.A. | 36,9 
36,8 3! 
36,8 39 
36,8 41 
9| K.E. 36,8 48 7 
36,7 $1 
36,8 
| 30,8 42 
| 10 K. E. 36,8 4! 
36,7 404 
| 36,7 30 
| 30,8 wm /83 42 
74/86 39 
KL. 36,8 | 84/07. 51 
| 36,7. | 71/82 
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Milch auf das periphere Blutbild 


Firbe- | Leuko Eos Myeloz 


6900 48 | 4554 
6750 68 4319 


4754 


6688 
6973 


14700 
18350 


5700 
6700 


3727 
4020 


| 
9320 5527 
| 


11620 
| 6993 
10540 


16600 


9450 
17000 


9850 
12500 
9600 
11250 


7092 
| 8037 
| 5952 
| 7537 


ooo °o 
ooo 


12074 
| 9435 


| 9425 
12235 


gI 17250 
05 13050 
1,05 | 13600 
0,96 15050 


4115 


0,95 | 6250 | 
| 5205 
| 
| 


0,94 6850 
0,92 4500 
0,91 | 7150 


3164 
5220 


ooo$°o 


| 7050 
| 3333 
3350 


5301 


0,93 | 14700 
1,00 975° 
0,96 7900 
1,01 | 11600 


0 
ooo°o 
ooo 


102 | 11600 6960 
106 | 7150 fo) 3 4261 | 
1,03 9300 | | <= 
0,98 8800 | 


° 


1,02 755°) 5 5284 
1,06 7400 2 23 | 5964 


0.94 | 14650 | 337 11398 
1,02 10600 | | 774 «| 7589 


Ly | Mo 
index 
7O 
68 
9 149 
2 238 
1.24 588 
273 
1,04 270 
19 201 
| 
1 06 | 166 o | 166 4482 166 
151 re) 66 2079 161 
1.10 || 51 fe) 119 5780 510 
9 69 59 2561 69 
1,12 163 | 125 3837 338 
06 3264 288 
I 45 | 34 3488 | 146 
690 173 3916 | 397 
431 104, 2780 | 300 
177 | 95 | 3577 | 326 
151 105 2408 | I51 
| | 
} 169 
69 
63 
143 
147 191 7158 147 
98 127 4188 fe) 
24 103 4423 oO 
151 545 5003 | 
fe) 
93 
627 
170 
483 
212 


Uber die Einwirkung 


Datum | Alter Zeit = 


28. 3. 47|6Mon. 1T.| Vor d. Vers. 
nach 20’ 


. 47| 2 Mon. 25 T.| Vor d. Vers. 
nach 20’ 


- 47| 1 % Mon. Vor d. Vers. 
nach 20’ 
nach 3 St. 


- 47| 4 Mon. Vor d. Vers. 
nach 20’ 
| nach 2 St. 


. 47| 2 % Mon. Vor d. Vers. 
nach 30’ 


. 47|5 Mon. 77T.| Vor d. Vers. 
nach 30’ 


47 Vor d. Vers. 
| nach 30’ 


. 47\|1 Mon. Vor d. Vers. 
nach 30’ 
| nach 2 St. 
, 48) 2 Mon. 23 T.| Vor d. Vers. 
nach 30’ 
nach 2 St. 30 


. 48| 3 Mon. | Vor d. Vers. 


. 47| 5 Mon. 


- 47| 5 Mon. .| Vor d. Vers. 
nach 45’ 


- 47| 3 Mon. Vor d. Vers. 
| nach 45’ 


M 
No| Name | is 
per 
— 68/79 3 
| 55/64 
| 15 | A.N. | 25. 5 | 36,8 58/68 2 
| 30,7 55 04 2s 
| 36.8 | 55/64 | 2 
16 S. P. 25. 5 | — 67/78 3 
71/82 14 
= 63/73 3 
| 
| 17] H.T. | 29. 3 | a 66/77 3 
| 62/72 
| | | 
} — 57/66 2 
| 36,8 90/104 4 
| 20 M. S. | 8. 4 — 83/96 4! 
| = 80/93 
| 82/95 14 
| a J.A. 9. I | 36,7 67/78 3085 
| 364 | 66/77 | 3 
| | | 36,7 61/72 3 
| 22 | Y-M.H.) 2. 2 36,5 | 82/95 | 4725 
| nach 30’ 36,3 73/85 4 | 
nach 3 St. 30’ 36,4 72/83 j 
23 K.Y. | 26. 16. | vor d. Vers. | — | 64/74 | 3 
| nach 45’ 62/72 
| V.P. 9. 4 76/88 13 
70/81 3 
agi H.T. | o— 60/70 3010 
{ | | 57/00 29795 


auf das periphere Blutbild 
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Farbe- | Leuko } 
index |per — Eos Bas | Myeloz | Juv | St | Sg | Ly | Mo | 
103 | 11950 | 873 | o | 394 1506 | 8783 | 394 
1,12 10850 792 fe) ° fo) 250 2147 | 7053 608 
1,09 5700 34 17 331 912 | 4275 | 131 | 
1,09 | 9800 128 ° | fe) | fe) 1205 2352 | 5723 392 | 
| | | 
1,17 8200 82 | 82 4346 | 3690 | 
1,15 8850 | 27 27 | | 27 5778 | 2947| 44 | 
1,16 8700 | 35 26 | oO | fe) 87 5246 | 3306 | fe) 
1,04 8200 82 fe) | | 123 1353 | 6601 | | 
0,93 8300 | 83 °o | o | o | I4! 1386 | 6582; 108 | 
1,07 | 8050 56 81 | ° | o | 217 2117 | 5498 81 | 
1,09 6750 fe) | | | 1033 1053 | 4623) 
1,10 5800 | 209 ° ° ° | 928 1543 | 2929] I91 
' 1,20 9850 | 30 o ° | o | 424 985 | 8155 256 
1,15 go00 99 fe) ° o | 396 891 8019 495 
1,28 10250 | 51 | ° fo) ° 615 2973 6560 | 51 | 
1,30 9500 | 143 | 48 ° o | 855 1757 | 6222 | 475 | 
| | 
1,04 | 11050 55 | oO ° o | 1105 3978 | 5912 | oO | 
1,09 | 9150 | 46 fe) | | 641 3157 | 5260 | 46 | 
1,06 | 4650 | o | 605 1162 | 2650 | 233 
1,26 | 10800 | 184 32 | o ° | 108 4212 | 5400 | 864 
1,24 | 7600 | 228 23 | o | ° 152 2964 | 3093 | 1140 
1,20 | 6200 | 105 re) ° ° 248 2170 | 3243 | 434 
| | 
1,00 | I0150 61 30 fe) ° 172 2307 | 7511 | 71 | 
0,93 | 10800 108 fe) fe) o 216 2700 | 7700 76 | 
0,90 | 10000 100 fe) ° ° 100 2700 | 7100 | 100 | 
100 | 5150 52 o ° ° 52 1560 | 3398 88 | 
1,00 | 6250 63 19 ° 19 125 2562 | 3312 | 150 | 
1,01 12500 38 125 ° 1075 3162 | 7937 | 163 
1,01 | 10350 | 62 311 ° 52 1346 2949 | 5588 | 342 
116 | 9g200 | 120 1224 2686 | 4931 | 239 
| | o | 1615 | 3705 | 3800| 285 


Uber die Einwirkun 


N:o | Name Datum Alter 


2. 6. 47| 1 Mon. 23T.)| Vor d. Vers. 
nach 45’ 
nach 2 St. 


48 | Vor d. Vers. 
nach 45’ 
nach 3 St. 


2. 48 , .| Vor d. Vers. 
nach 45’ 
nach 3 St. 


. 48 ; Vor d. Vers. 
nach 45’ 
nach 3 St. 30’ 


. 48 2 Mon. .| Vor d. Vers. 
nach 45’ 
nach 1 St. 30’ 
nach 3 St. 30’ 


. 48| 3 Mon. 77T.| Vor d. Vers. 
nach 1 St. 
nach 3 St. 


. 48| 28 T. Vor d. Vers. 
nach 1 St. 
nach 3 St. 


. 48(| 1 Mon. .| Vor d. Vers. 
| nach 1 St. 
nach 3 St. 30 


. 48| 3 Mon. .| Vor d. Vers. 
nach 1 St. 
| nach 3 St. 
. 1 Mon. Vor d. Vers. 

nach 1 St. 30’ 
nach 3 St. 30’ 


Vor d. Vers. 
nach 1 St. 30’ 
nach 3 St. 30’ 
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rif M 
| Far! 
ee Zeit T Hb ind 
per m 
26 N. A. . 57/66 9," 
| | 58/68 
27 | N. P. | 37,0 73/85 1095 
37,0 62/72 3 
| 37,0 67/78 
28 | 3 5. 37,0 67/78 por 
37,0 60/70 5 
| 37.0 | 62/72 3745 so 
29 V. J-J. g. 2 30,9 > 140 ( 
30,4 > 140 ¢ ) 
| | 30,8 140 5475 
30 | V.H-K.| 8. 3 37,1 76/88 $355 ie 
37,0 70/81 119 sigs 
37-1 | 74/86 | 4245 
37.1 76/88 4355 
31 P. R. 10. I - 69/30 3795 
| 66/77 2494 
- 69/80 | 3 - 
Jj. J. 37,2 > 140] 6880 
37.1 120/139| 5 
37.2 122/142] 5 
| | 
33| N.P. | 3. 2 37.4 | 76/88 | 42 
37.4 65/75 | 3 
| * | 37-4 | 67/78 | 38 
| 34 |Y-M.H.| 4. 2 36,8 | 71/82 | 41 
36,8 63/73 2515 
36,8 | 67/78 3735 
35 3. 9. 2 36,9 | 108/125| 62 
37,0 100/116 
37.0 | 97/113 55 
i 
30 F. V. 13. 2. 48/1 Mon. 36,8 58/68 3195 
} } 36,8 52/62 31 ; 
| | 36,8 | 55/64 | 32 


vilch auf das periphere Blutbild 


Farbe- Leuko 
index per mm? 


Myeloz Juv 


9300 | 
8650 
7500 | 


10300 
11225 
6550 


6350 
595° 
6000 


10550 
10200 
10350 


12100 
9800 
9700 

10200 


7000 
7800 | 
7800 


8450 
5000 
9250 


9750 
8000 


8350 
7400 
8370 


9700 
10300 
7650 | 1966 


8000 | 2024 
6720 1902 
7995 | 1944 
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Kos | Bas | st sg | Ly Mo 
0,07 65 47 o fe) 279 2418 6258 233 
1,09 130 43 ° o 173 3114 5103 87 | 
0,97 fo) fe) fo) 263 2513 4724 
1,04 72 ° oO re) 103 2781 7313 31 
1,07 | fe) fo) re) ° 146 2430 8418 225 | 
1,0 fo) fe) | 86 1163 5305 46 
0,91 19 o o fo) 128 1441 4552 210 
0,93 | 60 oO re) oO | 60 1725 3986 119 
0,97 °o | o fe) o 78 1200 | 4680 42 
- oO oO oO fe) 137 4009 6330 74 | 
fe) fe) fo) 204 4488 5406 102 
- fe) fo) 72 3416 6800 62 
1,01 85 oO fe) oO 157 3509 8264 85 | 
0,95 29 re) oO oO 127 2842 6762 690 | 
1,02 97 oO o °o | 126 2590 6790 97 
1,01 133 | 133 } 2448 7486 fe) 
21 fe) fo) 140 2359 | 4319 | 161 
1,13 55 ° °o | ° | 211 2753 | 4524 257 
1,08 23 oO o | o | 156 2551 4859 211 
| 
— fe) | 85 2172 5939 254 
1,25 | fe) | | 65 1385 3350 200 
1,24 °o | fe) oO | °o | 65 1203 | 7704 278 
1,03 29 o | | 166 2145 | 7312 98 
1,00 24 | 56 o oO 136 2080 | 5600 104 
1,02 — o | $3 o | o | 155 2464 | 6387 64 | 
| 
1,00 | 84 1360 6763 167 
1,03 | 74, | | 96 2024 | 5032 178 
1,04 | oO 25 ° | °o | 84 1649 | 6587 25 
1,00 7275 194 
1,02 7138 206 
1,01 553° 77 
1,08 5656 184 
1,00 4462 222 
1,00 | 5808 138 


ALLGEMEINE BESPRECHUNG 


Die Anschauungen der verschiedenen Forscher tiber den Ein- 
fluss thermischer Reize, insbesondere der Kalte, auf das peri- 
phere Blutbild und Blutgefasssystem sind sehr variierend. 

Zahlreiche Forscher sehen durch thermische Reize verur- 
sachte Veranderungen der Gefiassweite als Ursache der Ver- 
anderungen des Blutbildes an. Auch die Anschauungen, ob die 
neurovegetative Gefassregulation zentral oder autonom geregelt 
wird, sind nicht einheitlich. Mehrere Autoren nehmen an, dass 
die endokrinen Driisen, insbesondere die Nebennieren, hierbei 
eine bedeutende Rolle spielen. 

VEJLENS nimmt an, dass bei veranderter Gefassweite Ver- 
schiebungen der roten wie auch der weissen Blutkérperchen, 
insbesondere der letzteren, stattfinden und dadurch Pseudo- 
leukozytosen und Leukopenien entstehen. HERTZMAN und ROTH 
haben den Einfluss der Kialteeinwirkung auf das periphere 
Blutgefassgebiet studiert und stellten in Versuchen fest, dass 
bei lokaler Kalteeinwirkung im ausgesetzten Hautgebiet erst 
eine Konstriktion, danach eine Dilatation mit darauffolgender 
Konstriktion der Blutgefasse erfolgt. Bei Fingerbadern erfolgte 
eine reflektorische ahnliche Reaktion am Kontrollfinger der 
selben oder anderen Hand. 

Nach HER1LITz fehlt beim Neugeborenen die konsensuelle 
Hautgefassreaktion die man beim Erwachsenen nachgewiesen hat. 

THOLEZAN, BROWN, SEQUARD haben festgestellt, dass bei 
lokalem Warmeentzug konsensuelle Hautgefassreaktionen auf- 
treten die nicht nur auf die K6rperoberflache, sondern im be- 
schranktem Masse auch auf die Blutgefasse der inneren Organe, 
einwirken. 

ALDENHOVEN, MULLER, PETERSEN sehen ein splanchnoperi- 
pheres Gleichgewicht fiir wahrscheinlich an. Miiller konnte 
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feststellen, dass eine Erweiterung ver Splanchnicusgefisse 
gleichzeitig eine Verengerung der Blutgefasse der Peripherie ver- 
ursacht. 

FALUDI behauptet, dass lokale thermische Reize keine Ver- 
inderung des Blutbildes der Peripherie verursachen. 

In meinen Versuchen wollte ich feststellen, wie sowohl lokale 
als auch den ganzen KOrper treffende Kalteeinwirkung, auf das 
periphere Blutbild des Sauglings einwirkt. 

\ls Einleitung fiihrte ich Tierversuche aus und konnte fest- 
stellen, dass ein kiirzere oder langere Zeit dauernder KaAltereiz 
ein bedeutendes Absinken der K6rpertemperatur und der 
Erythrozyten (Ery), Hamoglobin (Hb) und Leukozyten (Leuko) 
Werte verursacht. Die deutlichste Abnahme der Ery- und Hb- 
Werte konnte ich 15 Minuten nach dem Kéaltereiz feststellen, 
dagegen die niedrigsten Leuko-Werte 30—-40 Minuten nach 
dem Kéaltereiz. 

Das Material umfasste 30 Versuche. In 11 Fallen untersuchte 
ich auch das Herzblut, die Ery-und Hb-Werte sanken nach dem 
Kiltereiz starker, die Leuko-Werte gleich stark wie im periphe- 
ren Blvt. Die Werte der Lymphozyten und Segmentkernigen 
sanken im peripheren- und Herzblut. 

Auch NEDZEL hat in Tierversuchen festgestellt, dass eine Ab- 
kihlung von Hunden ein Sinken der Leuko-Werte verursacht. 

In 17 Fallen untersuchte ich die Veranderungen des periphe- 
ren Blutbildes von Saéuglingen, deren Korpertemperatur durch 
kalte Bader gesenkt worden war. 

Auch in diesen Versuchen stellte ich ein Absinken der Ery- 
und Hb-Werte fest, dagegen stiegen die Leuko Werte in 15 von 
17 Fallen. Die Ly-und Sg-Werte stiegen ebenfalls in fast allen 
Fallen. 

Man kénnte annehmen, dass die K4lteeinwirkung mit folgen- 
cer Konstriktion der Kapillaren ein Abwandern der Ery aus der 
Peripherie in Depots verursacht. Eventuell konnte man anneh- 
men, dass die Kalteeinwirkung eine Herabsetzung des Stoff- 
wechsels verursacht, und cer verringerte O, Bedarf der Ge- 
webe die Abwanderung cer Ery in Depots hervorruft. Even- 
tuell kénnte man auch an eine Beeinflussung der hamopoeti- 
schen Systeme denken. 
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REINEBOTH und KOHLHARDT stellten an Hand von ‘Tier 
suchen fest, dass bei einer Abkiihlung von Kaninchen in 
meisten Fallen eine Abnahme der Ery-Werte, mit bedeutend. 
Absinken des Hb-Gehaltes, stattfindet. Sie sehen als Ursa 
eine Schadigung der Blutzellen mit Untergang der Erythr 
ten an. 

WINTERNITZ, KNOPFELMACHER und BREITENSTEIN stellt 
fest, dass sofort nach kalten Badern bei Erwachsenen 
Erhohung der Hb- und Ery-Werte stattfindet. KNOPFELMAC! 
konnte ?/, Stunde nach dem Bade eine Abnahme feststellen 
Ursache sieht er eine veranderte Verteilung der Blutkér 
chen an. 

FRIEDLANDER beobachtete, dass eine anhaltende Kalte: 
wirkung eine Abnahme der Erythrozyten und Zunahme 
Leukozyten im peripheren Blut verursacht, auch er nimmt an, 
es sich um eine veranderte Verteilung der Blutkérperchen han 

Zahlreiche amerikanische Forscher: SELYE, HARTMAN, C 
NON, QUERIDO, CROSBY, BROWNELL u.a. haben sich mit « 
Problemen des Einflusses der Nebennieren bei thermischen 
anderen Reizen beschaftigt. 

SELYE sieht es als eine der wichtigsten Aufgaben der Neb: 
nieren an, bei schadlichen Einfliissen ein Gleichgewicht he: 
stellen. SELYE stellte fest, dass z. B. Kalte ein Stimulus 
der eine sogenannte »Alarm reaction» hervorruft, die auch 
das Blutbild einwirkt. 

SELYE und DaLTon fiihrten Versuche aus und konnten w 
rend der »Alarm reaction» eine polymorphonucleare Leukocyt: 
und Abnahme der Ery-Werte beobachten (als Reiz benutz 
sie Formaldehyd Injektion und k6rperliche Anstrengung). 

Es ware denkbar, dass die Kalte eine Reizung der Neb 
nieren mit Entstehung der Alarmreaktion verursacht, und d 
man die Veranderungen des Blutbildes damit erklaren ka1 


Zur naheren Aufklarung der Veranderungen des Blutbildes 


miissten noch weitgehende Untersuchungen ausgefiihrt werd: 
Bei den Versuchen zur Feststellung der Einwirkung loka! 


Kaltereizes, hervorgerufen durch kalte Fussbader eines Beine- 


konnte ich feststellen, dass der Ery- und Hb-Wert sowohl i 
Blute der der Kialte ausgesetzt gewesenen Extremitat, wie avi 
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der ungebadeten Extremitat, voriibergehend absinkt. 3 
Stunden nach dem KaAltereiz war der Ausgangswert im Kontroll- 
blut wieder erreicht, im Blute des Versuchsbeines immerhin 
noch um 6,2 % niedriger als vor dem Versuch. Die niedrigsten 
“ry-Werte konnte ich 1'/, Stunden nach dem Fussbade fest- 
stellen, die Ery-Werte des Versuchsbeines waren niedriger. 

Der lokale Kaltereiz wirkte véllig unbedeutend auf die Kér- 

pertemperatur ein. 

Eventuell handelt es sich um eine Abwanderung der Ery in 
Depots. Die Veranderungen der Leuko-Werte wiesen in meinen 
Versuchen keine Ejinheitlichkeit auf. Im Kontrollblut konnte 
der Leuko-Wert z. B. erst absinken und dann ansteigen und 
umgekehrt, im selben Fall und in der selben Zeiteinheit, konnte 
man im Blute des Versuchsbeines dagegen entgegengesetzte 
Veranderungen beobachten. Im gréssten Teil der Versuche war 
der Leuko-Wert 3 Stunden 30 Minuten nach dem Kiltereiz im 
Kontrollblut niedriger und im Blute des Versuchsbeines hGher 
als vor dem Kiltereiz. 

Es ist schwer zu sagen wodurch diese Veranderungen hervor- 
gerufen werden. Man kénnte annehmen, dass es sich nur um 
Verteilungsverainderungen handelt, eventuell finden .Permeabili- 
tatsverinderungen der Gefasswand statt. 

Bei den Untersuchungen des Differentialblutbildes habe ich 
das Hauptgewicht auf die Veranderungen der Zellwerte des 
Kontrollblutes gelegt. Im gréssten Teil der Falle nahm die Zahl 
der Ly ab, die Zahl der Sg nahm dagegen zu. 

PETERSEN und MULLER, E. F., fithrten Versuche aus, um fest- 
zustellen ob das Trinken von kaltem oder warmem Wasser das 
periphere Blutbild beeinflusst. An Hand der Versuche stellten 
sie fest, dass ein splanchnoperipheres Gleichgewicht vorhanden 
ist. Ihrer Ansicht nach verursacht das kalte Wasser eine Zu- 
nahme und das warme Wasser eine Abnahme der Leuko der 
Peripherie. 

In meinen 51 Versuchen mit Saduglingen konnte ich feststellen, 
dass nach Zufiihrung kalter Milch und kalten Bariumbreies mit 
der Magensonde, die K6rpertemperatur nicht oder unbedeutend 
beeinflusst wird. Im Blutbild traten bedeutende Veranderungen 
auf. Es erfolgte eine Abnahme der Ery-und Hb-Werte, erstere 
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sanken bedeutender ab. In fast allen Fallen waren der Ery-un 
Hb-Ausgangswert nach 3—31?/, Stunden noch nicht erreich 
Die Veranderungen der Leuko-Werte wiesen dagegen nicht d 
Regelmassigkeit die MULLER und PETERSEN beschrieben habx 
auf. Ihrer Ansicht nach miisste die kalte Milch wie erwahnt ei: 
Zunahme der Leuko-Werte des Blutes der Peripherie veru 
sachen. In meinen Versuchen dominierte 15 Minuten sowie 
Minuten—3 Stunden nach Zufiihrung der eisgekiihlten Mik 
eine Abnahme der Leuko-Werte. 3'/, Stunden nach Zufiihru: 
der Milch war der Ausgangswert in fast allen Fallen noch nic! 
erreicht, sondern durchschnittlich um 11,8 % niedriger als v 
dem Versuch. 

Die Zahl der Ly und Sg nahm in den meisten Fallen nach Z 
fiihrung der eisgekiihlten Milch ab. Die Versuche mit Zufii 
rung eisgekiihlten Bariumbreies (mit Beriicksichtigung d 
Ventrikelentleerung) bestatigten die Tatsache, dass die Ery-u1 
Hb-Werte abnehmen, auch in diesen 10 Fallen wiesen die Leuk 
Wert Veranderungen keine Regelmiassigkeit auf. 

Auf Grund der Resultate meiner Versuche nehme ich an, da 
ein splanchnoperipheres Gleichgewicht scheinbar vorhanden is: 

An Hand meiner Versuche konnte ich feststellen, dass sowolil 
lokale wie auch den ganzen KOrper treffende Kalteeinwirku1 
regelmassig eine Senkung der Ery-und Hb-Werte, ersterer bede 
tender, verursacht. Die Leuko-Werte dagegen wiesen variieren 
Veranderungen auf. 

Da mein Material klein ist und noch weitgehence hamatol: 
gische Untersuchungen ausgefiihrt werden miissen, sehe i 
mich nicht im Stande beweisende Ursachen der Veranderungen 
des Blutbildes angeben zu k6énnen. 

Die Frage, ob es sich nur um eine veranderte Verteilung det 
Blutk6rperchen handelt und ob die hamopoetischen Organe und 
die Nebenniere eine Rolle spielen, bleibt offen und erfordert noc! 
weitgehende Untersuchungen. 


ZUSAMMENFASSUNG 


An Hand des Materials, das 30 Tierversuche und 109 Versuche 
init Sauglingen umfasst, konnte festgestellt werden, dass sowohl 
lokale wie auch den ganzen Ko6rper treffende (mit Senkung der 
Kérpertemperatur) Kaltereize recht bedeutende Veranderungen 
des Blutbildes hervorrufen. 

1) In den mit Meerschweinchen ausgefiihrten Tierversuchen 
wurde festgestellt, dass bei Senkung der Ko6rpertemperatur in 
allen 30 Fallen eine Abnahme der Erythrozyten- Hamoglobin- 
und Leukozytenwerte, sowohl im Herz- als auch im peripheren 
Blut, stattfindet. Durchschnittlich sank der Erythrozytenwert 
im peripheren Blut um 10,8 % vom Werte vor dem Versuch, 
im Herzblut war die Abnahme bedeutender. Der Hamoglobin- 
gehalt sank nicht so stark ab. Der Leukozytenwert sank im 
peripheren und Herzblut fast gleich stark, durchschnittlich um 
38,6 %. 

Im Differentialblutbild konnte in fast allen Fallen eine Ab- 
nahme der Zahl der Segmentkernigen und Lymphozyten fest- 
gestellt werden. 

2) In 17 Fallen wurde die Einwirkung kalter Vollbader auf 
das periphere Blutbild des Saéuglings untersucht. Die Dauer der 
Bader betrug 8—15 Minuten und die Temperatur des Bade- 
wassers g9—17°C. Die K6rpertemperatur sank durchschnittlich 
um 15,2 %. Das Alter der Saéuglinge schwankte zwischen 12 
Tagen und 5 4% Monaten. Unabhangig vom Alter und kleineren 
Variierungen der Temperatur des K6rpers sanken der Erythro- 
zytenwert und Hamoglobingehalt in sémtlichen Fallen. Der 
Leukozytenwert dagegen stieg in fast allen Fallen. 

An einzelnen Kindern wurde der Versuch oft mehrere Mal aus- 
gefiihrt, in identischen Verhaltnissen und Zeiteinheiten nach 
dem Bade konnte die Abnahme der Erythrozyten- und Hamo- 
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globinwerte stark variieren, ahnlich verhielt sich die Zunahm: 
der Leukozytenwerte. 

Die absolute Zahl der Segmentkernigen und Lymphozyte 
stieg in fast allen Fallen. 

3) In 36 Versuchen wurde die Einwirkung lokalen KaAltereize 
hervorgerufen durch kalte Fussbader, auf das periphere Blut 
bild untersucht. In den Versuchen wurde ein Bein bis zum Kni 
einem kalten Bade von 5—6° C ausgesetzt. Die Verainderunge 
der Kérpertemperaturen waren unbedeutend. Das Blut, sowol 
des Versuchs- als auch Kontrollbeines, wurde nach dem Kaiti 
reiz untersucht. 

Auch in diesen Versuchen konnte ein Absinken der Erythro 
zytenwerte und des Himoglobingehaltes festgestellt werde: 
Das Blut des Versuchsbeines wurde friihestens 1 Stunde 1 
Minuten nach dem Kéaltereiz untersucht. Im Kontrollblu 
konnten schon 30 Minuten nach dem Fussbade durchschnitt 
lich 9 % niedrigere Werte als vor dem Versuch nachgewiese: 
werden. Die niedrigsten Erythrozytenwerte wurden I Stund: 
30 Minuten nach dem Fussbade festgestellt, und zwar niedriger: 
im Blute der gebadeten Extremitat. 3 Stunden 30 Minuten nac! 
dem Fussbade war der Ausgangswert noch nicht erreicht, e 
dominierten niedrigere Leukozytenwerte als vor dem Versucl 

Im Differentialblutbild wiesen die Veranderungen der An 
zahl der Lymphozyten und Segmentkernigen keine Regelmas 
sigkeit auf. 

4) In 51 Fallen wurde die Einwirkung eisgekiihlter Milc! 
sowie eisgekiihlten Bariumbreies, die mit der Magensonde zuge 
fiihrt wurden, auf das periphere Blutbild (in 5 der Falle wurd: 
zur Kontrolle + 37C° warmer Bariumbrei zugefiihrt) unter 
sucht. Auch in diesen Versuchen wurde festgestellt, dass de: 
Erythrozytenwert und Hamoglobingehalt durchgehend ab 
sinken. Schon 15 Minuten nach Zufiihrung der eisgekiihlten 
Milch war der Erythrozytenwert durchschnittlich um 8,5 °, 
niedriger als vor dem Versuch. Das Minimum der Erythrozyten 
werte wurde 45 Minuten—1 Stunde nach Darreichung der kalten 
Milch festgestellt. Ab 1 Stunde 30 Minuten nach Zufiihrung de 
Milch stiegen die Erythrozytenwerte an, hatten aber 3 Stunden 
30 Minuten nach dem Versuch den Ausgangswert noch nicht 
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erreicht. Ahnlich waren die Veranderungen nach Zufiihrung 
eisgekiihlten Bariumbreies; der warme dagegen verursachte ein 
Ansteigen der Erythrozytenwerte. 

Hie Verinderungen der Leukozytenwerte wiesen keine Regel- 
massigkeit auf; im gréssten Teil der Falle nahm ihr Wert ab. 

Wie absolute Zahl der Segmentkernigen und Lymphozyten 
wies in zahlreicheren Fallen eine Abnahme auf. 

Der kalte Bariumbrei verursachte keine verlangsamte 
\entrikelentleerung, in einigen Fallen war sie sogar beschleunigt. 

\Veder vor noch nach dem Kaltereiz waren Jugendformen der 
Leukozyten und Erythroblasten nachweisbar. 
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PREFACE 


‘n presenting this report of my studies on premature infants 
| wish in the first place to express my gratitude to Professor 
Anvo Yupp6, M.D., for suggesting to me the subject of the in- 
ve:'igation and for providing me in the course of the work with 
much valuable advice and helpful comment greatly facilitating 
the investigation. He also has made available to me cases in the 
hospital headed by him. My thanks are also due to Professor VizJo 
2ANTASALO, M.D., who has kindly allowed me to conduct examina- 
tions in the hospital of which he is the head and who has shown 
great interest in my work. 

Further I am indebted to Miss HELtvi P6LONEN, Laboratory 
Nurse, for making the sugar determinations included in this work 
and assisting me in carrying out the tryptophan and mastic re- 
actions. I also thank Miss Kauxoxa for translating the 
report of my investigation into English. 


Helsinki, April 1948. 


Eino Otila. 


7 


+ 

ol 
al 
be 
W 
pu 
oC: 
an 

lit 
co 
We 
pr 
Cel 
th 
stl 
Wi 
1Ca 
bri 
ed 
m<¢ 
wi 
K 
0a 
re 


I. Introduction 


)UINCKE was the first to demonstrate in 1891 the performance 
of « lumbar puncture upon a living human subject for the with- 


drawal of cerebrospinal fluid. A period of »incubation» then passed 
befure more intensive study was focused upon this fluid. Fears 
were entertained of possible undesirable effects upon the person 


puntured, and such consequences were also reported to, have 
occurred. Clinicians at first were also doubtful of the diagnostic 
and therapeutic significance of the lumbar puncture. Little by 
little, however, the technique of lumbar puncture improved, serious 
consequences to the subject became rare, and unpleasant sensations 
were less intense and less frequent. The ground was thus soon 
prepared for a more comprehensive and systematic study of the 
cerebrospinal fluid. Greater weight was at first placed upon the 
therapeutic value of the lumbar puncture, this aspect also being 
stressed by Quincke. 

The methods of investigation were brought a further step for- 
ward by studies on the cerebrospinal fluid in syphilogenic patholog- 
ical conditions of the central nervous system. These studies also 
brought the research work carried out in this field to the knowl- 
edge of wide circles, and they were followed by further develop- 
ment and improvement of the examination methods through the 
work of SiEMERLING (1904), NonNE (1908), Panpy (1910) and 
Karka (1910, 1912, 1921), to mention but a few of the numerous 
investigators. Problems of also a purely theoretic nature soon 
gained prominence, including a large number of interesting points 
relating to clinical thought and practice. 


Cerebrospinal fluid research, which for some length of — me 
had been a matter of interest chiefly for the neurologist anc ‘he 
psychiatrist, now entered almost all fields of medical sci: ice, 
As a result, an extensive literature has accumulated on st: |ies 
of the cerebrospinal fluid in both healthy and diseased condi’ ons 
of the human organism, and investigations have been directed : jon 
the most varied properties of the fluid. 

A great deal of study has been accorded the cerebrospinal uid 
in childhood. In 1931 Samson published a fairly comprehe: «iv 
work entitled »Die Liquordiagnostik im Kindesalter», which —on- 
tains in addition to the results of his own investigations a si’ vey 
of the results obtained and methods employed by several « her 
workers. Samson places emphasis upon the importance of ak. »wI- 
edge of the normal values and characteristics of the cerebros) inal 


fluid in order to enable differentiation, in diagnosticatio:. of 
physiologica! and pathological conditions. He also states th. | it 
has been revealed with increasing clarity that childhood is 1 5t a 


uniform entity but should be divided into several subdivi: ‘ons 
and that study must therefore be made of the normal cerebros) inal 
values in each separate subgroup. 

The work of Samson as well as that of the other investig:\ors 
mentioned describe a fairly active and varied study of the 
cerebrospinal fluid in the later periods of childhood. The fluid of 
the full weight (full term) newborn infant has also interested 
numerous workers, but the majority of them have been primarily 
concerned with the presence or absence of blood in the fluid, 
attempting to diagnose from this finding the possible occurrence 
of cerebral hemorrhage at delivery. Simultaneous determination of 
the number of white blood cells present in the fluid has been made 
by some workers. A very limited number only have systematically 
observed the properties of the fluid over a greater length of lime 
in childhood. In fact, Samson is the only investigator who has 
systematically studied from several aspects the properties of the 
cerebrospinal fluid with full weight infants during the first three 
months of life as well as later. 

The properties of the cerebrospinal fluid in premature infants 
have been accorded very little attention. It is true that there are 
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premature infants in the materials of some of the investigators, 
put svstematic studies on a purely premature material and upon 


severe! properties of the fluid have been made by Samson alone 
(193!). It is to be regretted, however, that he does not state the 
size cf the material studied by him. 


S. nson found in his investigations that the properties of the 
cerel spinal fluid of the premature newborn differ to some degree 
from ‘hose of the full weight newborn and moderately from those 
of the older children and adults. He found that the most significant 
devis':ons in the fluid of premature infants in their first months 


of life are a greater number of cells and a higher concentration of 
proteiis than usually are encountered. He regards an increase in 
the i.cningeal permeability as responsible for these phenomena 
and ie latter therefore as a fully normal physiological condition. 


This concept is quite contradictory to that of Warrz (1928), who, 
encountering in the cerebrospinal fluid of premature newborn 
infants cell and protein concentrations which were greatly in 
excess of the usual values, regards them as pathological and due 
to meningitic conditions. 

In view, therefore, of the limited study made in the past of 
the cerebrospinal fluid of the premature infant, and in consideration 
also of the fact that the extensive pathoanatomical research work 
carried out by Yupp6 (1919) has demonstrated the very common 
incidence of cerebral hemorrhages sub partu in the premature 
newborn and the possible consequences of such hemorrhages upon 
the future mental and physical development of the child (LitTLe 
1862, 1919, Schwartz 1927, DoLLINGER 1927, RYDBERG 
1928, BRANDER 1936) it could be foreseen that a study of the 
cerebrospinal fluid of premature infants would offer a field of 
work of considerable interest. Upon the recommendation of 
Professor Yitpp6 I therefore undertook in 1938 to examine a 
large number of specimens of cerebrospinal fluid collected from 
premature infants and to compare the properties of these fluids 
with the characteristics of those withdrawn from full weight 
infants. 

When my investigations had yielded results which were analo- 
gous to those of Samson in pointing to an increased meningeal 
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permeability in the premature infant, I was also assign 
Professor YIpp6 the work of carrying out experimental 
on meningeal permeability by performing lumbar punctu 
premature infants following the intramuscular injection of 
for the purpose of determining the rapidity and amount of di 
of the stain into the cerebrospinal fluid. 

World War II having intervened, the completion of m 
was delayed for several years. 
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II. The Problems to be Solved 


In conducting these investigations I have directed my principal 
atten!ion upon such properties of the cerebrospinal fluid of the 


premature infant as are the chief subjects of interest in clinical 
work and research. Accordingly the questions which I have sought 
to solve in the present studies are the following: 


1. A. How successful is the withdrawal of cerebrospinal fluid 
from the premature infant? 

B. How much cerebrospinal fluid may be removed from 
the premature infant without adverse effect upon the child? 

C. What is the amount of cerebrospinal fluid present in 
the central nervous system of the premature infant? 

2. A. What is the effect of a possible cerebral hemorrhage 
occurring sub partu upon the appearance of the cerebrospinal fluid 
of the premature infant? 

B. Does neonatal icterus of the premature infant have any 
effect upon the color of the cerebrospinal fluid? 

C. Can the appearance of the cerebrospinal fluid and the 
results of investigations related thereto be employed as indication 
of the presence or absence of cerebral hemorrhage occurring sub 
partu? 

3. A. What is the cell count and the amount of protein present 
in the cerebrospinal fluid of the premature infant in comparison 
with those of the full weight newborn and the normal adult? 

B. Has the weight at birth and age of the premature infant 
any correlation with possible variances in the cell count and 
the protein content? 


13 


C. What is the probable causative factor of such var 
if found? 

4, Are any qualitative deviations from the normal recog: abj¢ 
in the proteins present in the cerebrospinal fluid of the pre «ture 
infant? 

5. What is the sugar content of the cerebrospinal fluid 
premature infant and what is its relation to the sugar con 
the blood? 

6. Is a foreign substance, such as for instance uranin 
injected intramuscularly into the premature infant, recog; 
in the cerebrospinal fluid, and can inferences be made fro’ this 
phenomenon regarding the permeability of the hemato-enc: \hali 
barrier of the premature infant? 
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III. Material 


I. this work the term premature infant is used to designate a 
child «hose weight at birth is =< 2,500 g. irrespective of the duration 
of tie pregnancy (YLPP6 1919). 

\iy material consists of 100 »healthy premature infants», upon 
who I performed a total of 200 punctures. By a healthy premature 
infan. I herein denote a premature infant in whom no malformations 
or sicas of infectious diseases are found. 

According to the weight at birth the cases are divided into the 
following three groups: 

Group I. Weight at birth <1,500 g. 24 cases 
» II. » » » 1,501—2,000 » 46 » 
» ITT. » » »  2,001—2,500 » 30 » 


The mean weight at birth of all the premature infants in my 
material is 1,795 g., being in the different groups as follows: 
Group’ _I. Mean weight at birth 1,290 g. 
» II. » » » » 1,760 » 
» Ill. » » » » 2,250 » 


There are 48 male and 52 female infants in the series. Of the 
100 children examined, 54 were from the Children’s Clinic of the 
University of Helsinki and 45 from the children’s ward of the 
Municipal Epidemic Hospital of Helsinki; one child was punctured 
at the consulting station of the Municipal Epidemic Hospital. 
Sixty-five of the 200 punctures were made at the Pediatric Clinic 
of the University and 135 at the Epidemic Hospital. At times when 
contagious diseases are not prevalent, the latter hospital devotes 
part of its space to aseptic children’s wards, among others for the 
care of premature infants. 
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A single puncture was performed on 67 premature infant 
remaining 33 children were punctured more than once ar 
classified as follows according to the number of punctures: 


TABLE 1 


Cases Punctured More than Once 


No. of 
Punctures No. of Cases 
2 10 
3 5 
5 6 
6 3 
7 2 
8 2 

Total 33 


At each puncture I observed the appearance of the cerebr: 
fluid, performed Pandy’s reaction, and made the leukocy 
erythrocyte counts. These observations and tests were carri: 
by myself in every case. Quantitative determination was 
of the amount of proteins in the cerebrospinal fluid in tl 
of 93 infants, a total of 191 fluid specimens being tested, 
to 95.5 per cent of the total number of punctures. 


The sugar content of the cerebrospinal fluid was deter: 


nal 
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out 
ad 


ase 
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in 51 cases and a comparative determination was simultancously 


made from the blood in 26 cases. 


I carried out the tryptophan reaction in the case of 37 prem 


iture 


infants and from 57 specimens of cerebrospinal fluid. The mastic 
reaction was carried out on 21 infants and from 22 specimens, 
and the Wassermann reaction from the fluid of 80 infants. As the 
WR was negative in all of the 80 cases I deemed it sufficient, in 
order to save the child’s cerebrospinal fluid specimen for other 
tests, that a negative Wassermann reaction was obtained from th 


mother’s blood in the remaining 20 cases. 


The age of the child at the time of the first puncture varies 


greatly, ranging from three hours to over one year. 
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In the cases of more than one puncture on the same child, an 
interval of at least two weeks was allowed to elapse between the 
punctures except in the following few cases, i.e., 13 days in three 
cases, 12 days in one case, and 10 days in three cases. Five prema- 
ture newborn infants were punctured within the first 24 hours of 
life. The total number of punctures is classified according to the 
different »age groups» of the children as follows: 


TABLE 2 
Total Number of Cases Punctured, Classified according to Age 
| 
Age in Months No. of Punctures | 
| | 
21 
1, l, 15 | 
| 30 | 
—1% 31 | 
11,—2 25 
2—3 39 
3-—4 10 
4—6 13 
6—12 11 
over 12 5 
Total 200 


The lowest birth weight in my material was 900 g. This child 
was punctured 23 hours after birth, the weight then being 890 g. 
(case No. 5). The weight of 2,500 g. regarded as maximum for 
prematurity was registered by two newborn in my material. The 
lowest weight at the time of puncture was 730 g., having been 
1,160 g. at birth, and the puncture was performed on the eighteenth 
day (case No. 38). The highest weight at puncture was 9,980 g., 
this child also being the oldest to be punctured (1 year 4 months). 

The series used for my investigations on meningeal permeability 
carried out with wsanin comprises 11 premature infants, on whom 
a total of 37 successful punctures were performed. The term »success- 
ful puncture» designates herein the presence of no blood in the 
spinal fluid. The control series for the uranin test also comprises 
11 full weight infants, on whom I made 38 succes ful punctures. 
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IV. Methods of Investigation 


With a single exception I employed in all the cases the | 
puncture for the withdrawal of specimens of cerebrospinal! 
from the infants, In the one case in which a cisternal, or oci 
puncture was used, the weight of the child at birth was % |) » 
and the puncture was made shortly after birth. This occur 
the initial stage of my work, when I entertained a fear of producing 
by the lumbar puncture an artefact hemorrhage in so sn 
subject. 


I have only made macroscopic estimation of the color of the flu 
viewing it in the test tube against a white background. 

For the cell count the Fucus-RosentuHat (1904) counting cell n 
was exclusively employed, as I consider it the best and most ac: 
procedure now in use. In this method the cell count is usually exp: 
by the number of cells counted in the chamber followed by the divi 
and the cell count per cubic millimeter is obtained by dividing the m 
of cells stated by 3. For the sake of clarity I have in describing the 1 
of my present investigations already carried out this calculation 

A leukocyte pipet with the graduation lines 1 and 11 is widely u 


obtain the correct proportions in mixing cerebrospinal fluid and staining 


fluid. However, contrary to what the procedure is with the blood spe: 
in making the leukocyte count, cerebrospinal fluid is not drawn int 
pipet up to the line 1 and staining fluid up to 11 but the procedu 
reversed, staining fluid first being drawn to 1 and then cerebrospinal {luid 
to 11. There thus will be 10 parts of cerebrospinal fluid in the total of 
11 parts. However, I abandoned this procedure after the initial phases of 
my work because of the drawback that the staining fluid which remained 
in the point of the pipet rendered unfit for other tests the remaind: 


the portion of cerebrospinal fluid — even if small — separated for the 


cell count. Every drop of fluid from the tiny premature infant is invaluabl 
as one is reluctant to withdraw very much and there are numerous tests 
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to be carried out. To be economical with the specimens I adopted the 


following method suggested by Karxa (1910), which is both simple and 
convenient. Ten drops of cerebrospinal fluid and, after cleansing of the 
pipet, one drop of staining fluid are deposited into a narrow test tube 


from a small capillary pipet. The ratio of 10:11 identical with that used 
in the procedure described above is thus obtained. The major advantage 
of this method is that it requires very small amounts of cerebrospinal fluid. 
Furthermore the addition of the stain is very simple and rapid and the 
fluid thus is soon ready for the cell count. 

() stain the cerebrospinal fluid cells most investigators have employed 
methylene blue in a 3 to 10 per cent solution of acetic acid. It is, however, 
the opinion of Samson (1931) that methylene blue does not bring out the 


nuclear forms with sufficient clarity and that frequently the red blood 
calls also take a strong stain, rendering differentiation from the white 
blood cells difficult. He therefore adopted the use of the following solution: 
Acidum aceticum glaciale .............. 30.0 
Acidum carbolicum liquefactum ........ 2.0 
Fuchsin in alcoholic solution (1:10)...... 2.0 


With the exception of a few stainings with methylene blue I have used 
Samson’s solution, which I found to be well suited for the purpose. The 
stability of the solution is excellent and filtration is unnecessary prior to 
use. The composition of the solution is such in nature that the stain pene- 
trates the cells rather slowly and therefore about thirty minutes are required 
for the action of the stain before the cell count is made. The stained cells 
are then very distinct and a few hours later they are even more clearly 
deiined. Accordingly this method enables easy differentiation of the cellular 
forms directly in the counting cell. 

| carried out Pandy’s reaction in the modified form developed by 
ZaLozieckt (1913), which probably is the method most widely in use at 
the present time. The procedure is the following: A small amount of carbolic 
acid reagent is poured on a watch crystal, a drop of cerebrospinal fluid is 
added, and immediate estimation is made of possible opalescence, faint 
turbidity, distinct turbidity, or actual precipitation in the fluid. It is 
advisable to place the watch crystal against a black background and to 
throw on a light from the side. 

\ fully clear reagent stored in a dark container is indispensable. Contact 
with air will produce a slight turbidity on the surface of the reagent and 
the process must therefore be carried out immediately after the reagent is 
poured on the watch crystal. Differentiation between a negative and a 
positive reaction is sometimes difficult, as the drop of cerebrospinal fluid 
may only produce a faint opalescence. A definitely negative reaction is 
conclusive evidence of a normal protein content. The symbols used in the 
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present investigation in describing the results of Pandy’s test 


following: faint opalescence +, turbidity +, very pronounc: 
bidity ++, and precipitation +++. 

The quantitative protein determinations for this work were n 
the State Serum Laboratory in Helsinki. The procedure employed 
laboratory is the colorimetric method developed by LEIKoLa (19 
based upon the xanthoproteic reaction. The total nitrogen content 
ing) is obtained by means of the Leikola-Noponen universal com) 
and the quantitative protein content by multiplying this reading 
Kjeldahl index figure 0.0625. The Wassermann reactions also wer: 
out at the State Serum Laboratory. 

The Crecetus-Se1rert method (1928) was employed in the t 
sugar. I am fully aware that the values obtained by this method a: 
dependable as those given by the Hagedorn-Jensen method, hi 
tical and economical reasons dictated my choice,as no other met! 
available at the hospital where these tests were conducted. 

I carried out the tryptophan test by the FurtH-NosBet (1920 
adding 15 cc. of concentrated hydrochloric acid (specific weight 
to 2 to 3 cc. of cerebrospinal fluid and then adding to this 
of 2 per cent formaldehyde. The mixture is thoroughly shaken 
minutes later it is overlaid with 2 cc. of a 0.06 per cent solution of 
nitrate. If tryptophan is present in the cerebrospinal fluid a viol 
is formed in about three minutes at the level where the two fluid 
In the absence of tryptophan a gray or yellowish turbidity is fre 
recognizable at the junction, but it is readily distinguished from a } 
reaction, in which a yellowish ring immediately forms and soon | 
violet color 

For the mastic reaction I employed the SanitGren method 
using a series of six tubes. The readings are indicated by figures as 


opalescence 
- slight turbidity 

pronounced turbidity or slight precipitation 
- pronounced precipitation 
- complete precipitation (fluid is clear). 

For determination of meningeal permeability I employed the so-called 
uranin method. Intramuscular injections of 0.02 g. of uranin (fluor 
sodium) to the kilogram of body weight were administered in the form o! spin 
a 20 per cent solution. In the first case examined the injection contained lack 
0.03 g. of uranin per kilogram of body weight, but this dosage was in 
diately reduced to 0.02 g. in view of the powerful staining obser 
the subject and the permeation of the staining medium into the c 
spinal fluid in so large an amount as te interfere with the precision « 
test. 
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In the early part of my series I performed the lumbar puncture also 
in the case of premature infants exactly two and one-half hours after the 
intramuscular injection of uranin, in conformity with the procedure de- 
scribed in the most recent literature. However, in the case of premature 
infants and also of full weight infants in their first months of life in the 
control series I soon adopted a schedule calling for initial puncture aiready 
one-half or one hour after the uranin injection and further punctures at 
intervals of one-half or one hour until two and one-half hours and in some 
cases even a longer time had passed from the administering of the injection. 

For the uranin test about 2 to 3 cc. of cerebrospinal fluid were generally 
drawn from the subject; Pandy’s reaction and the cell count were also 
taken from this specimen. The uranin content was determined by means 
of a {uoroscope of simple construction, easily set up by anyone. The inside 
walls of a small wooden box are painted black and two holes are drilled 
side by side on the top cover to accomodate two test tubes about 1% cm. 
in diameter, which protrude approximately 2 cm. above the top,cover. 
The test tubes used by me were about 10 to 12 cm. in length. A transverse 
slit is made in the front wall of the box, fairly low down. When a light in 
a cylindrical housing is placed directly upon the box, even a very faint 
fluorescence is clearly discernible when the test tubes are viewed through 
the slit. One’cubic centimeter of cerebrospinal fluid is sufficient for estima- 
tion of the fluorescence. Distilled water was used in the other test tube as 
control. If any degree of fluorescence was observed in the undiluted spec- 
imen of cerebrospinal fluid, dilution was made with distilled water, using 
fluid and water in equal parts. Dilution was continued until no fluorescence 
was visible. The greater the number of dilutions necessary the higher the 
uranin content. In performing this test extreme care should be taken that 
no blood is present in the cerebrospinal fluid to be examined. Should 
blood be present, it may have entered the fluid from a blood vessel injured 
at puncture and thus have conveyed uranin directly from the blood into 
the cerebrospinal fluid without its passing through the barrier of the 
central nervous and blood circulation systems. It is difficult, though not 
always impossible, to make a number of »bloodless» lumbar punctures at 
short intervals upon subjects as small as a premature infant. 


The methods of investigation employed in the present work 
have been described above in great detail, for in the case of cerebro- 
spinal fluid examinations, in which the methods used still greatly 


lack uniformity, it is important to know what procedures have 
been followed in order to be able to control, compare and correctly 
evaluate the results of my investigations. 


V. Success of the Lumbar Puncture and Am 
of Cerebrospinal Fluid in the Premature Infent 


Speaking in general of the different methods of puncture 
for the withdrawal of cerebrospinal fluid, Samson (1931) st 
»Erfolglose Punktionen kommen bei allen Purktionsarten 
ohne dass man immer sofort den Grund finden kann. In einz 
Fallen ist wirklich keine Fliissigkeit vorhanden. Beim Neuge! 
nen ist dies manchmal der Fall. Griinde fiir vergebliche Punkti 
kénnen sonst in der Technik zu suchen sein, zu tiefer od 
geringer Einstich, Unmédglichkeit den Lumbalkanal bei 
biegungen zu treffen.» In view of the very few reports on lun 
punctures on premature infants published in the literature I s 
here briefly review also the results obtained with full weight infan' 
SHARPE and McLarre (1925) performed punctures on 400 | 
born infants but were unable to withdraw spinal fluid in 6 per « 
of the cases. LEviINSON, GREENGARD and LirvENDAHL (1{26 
punctured 100 full weight infants, of whom 24 had a lumbar pu 
ture only, 64 a cervical punctvre only, and 12 both punctu: 
Accordingly the total number of punctures made was 112. In | 
of the cases, i.e. in three lumbar and two cervical punctures, || 
investigators obtained no fluid. They also report greatly varyi 
lengths of time — from a few seconds to as much as two and e\ 
three minutes —- for the appearance of the first drop of fluid 
the base of the needle. The rapidity of flow also varied from o1 
drop per sevond to one drop in 35 seconds. Samson (1931) pur 
tured 40 newborn infants, from whom nu fluid was obtained 
eight cases (20 per cent). Among the latter, however, are includ 
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two cases in which very profuse hemorrhage occurred immediately 
upon insertion of the needle, necessitating interruption of the 
procedure. If these two doubtful cases are disregarded, the failures 
total 15 per cent of all the cases punctured by him. 

Waitz (1928) describes punctures on 300 newborn infants soon 
after birth. He could collect no cerebrospinal fluid in 83 per cent 
of the cases, very little in 7 per cent (in the majority of cases a 
few drops only), and an abundance of fluid in 10 per cent of the 
punctures. He also states that in those cases which yielded cerebro- 
spinal fluid, none was obtainable three to five days later in two 
cases, six to eight days later in two cases, and nine to eleven days 
later in three cases. 

FramM (1924) performed punctures on premature infants, 
making a total of 18 punctures on 11 children. No mention is made 
of failures. Samson (1931) reports equal success in punctures on 
premature as on full weight infants, i.e. failure in about 15 per 
cent of the cases. The size of the material is not indicated by him. 


Personal Investigations 


In undertaking to perform lumbar punctures on premature 
infants I was prepared for failure in many cases, as the literature 
reports numerous unsuccessful punctures on full weight infants. 
This fear, however, proved unfounded, as in my own material I 
failed to obtain fluid from two punctures only and even in these 
cases a fair amount could be drawn on the following day. In a few 
cases, it is true, the first few drops of the fluid were slightly blood- 
tinged. 

The success of my lumbar punctures is probably accountable 
in part to the technique of puncture which I was in a position to 
develop particularly during my service as assistant physician at 
the Helsinki Municipal Epidemic Hospital, where I was called 
upon to perform a great number of lumbar punctures, especially 
on poliomyelitis and meningitis patients. 

With adults and older children the site chosen for the lumbar 
puncture is usually between the third and fourth lumbar vertebrae, 
which is on an approximate level with a straight line drawn between 
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the cristae iliacae. Corroborating the findings of Levinson ( 
and Samson (1931) it has been my experience that with youn 


infants and in general with children under one year of ags is 
well to make the lumbar puncture at a slightly higher level, ix 
between the first and second, or between the second and rd 
lumbar vertebrae, for the lumbar canal of these children «oes 
not extend as far as that of older children. For this reason °: js 


advisable to localize the punctures still higher on the prematur 
infant, preferably between the first and second lumbar verte! 
i.e. about two centimeters above the connecting line of the cristae 
iliacae, so as to best avoid injury to the blood vessels which ar 
very abundant at the termination of the lumbar canal. 

It is my experience that the best results in lumbar punctures 
on premature infants are achieved if the child is held by the nurs¢ 
in the sitting posture, as also recommended by GtLaser (1930), 
with its back fairly well curved outward. The child must be held 
fixed to prevent it from twisting about, and the head must face 
straight ahead and bend somewhat forward. The puncture nee«le 
is best inserted exactly in the median line. I used needles 4.0 cm. 
in length and 1.2 mm. in diameter, fitted with a mandrin. Th: 
longer the needle the harder its accurate control. The point of 
the needle must of course be as sharp but at the same time as 
short as possible in order not to injure, when in the lumbar cai 
the blood vessel plexus in the ventral wall. 

Before undertaking the work itself I tested out the different 
puncturing methods and instruments recommended by the various 
investigators. As was already mentioned above, a long needle was 
at once found inconvenient and unsuitable, as also were injection 
needles of various sizes without a mandrin. I also attempted 
punctures with the child lying on its side. This posture I found he!p- 
ful with somewhat older infants, as even relatively strong children 
could then be induced to remain in a fixed postion fairly well. 
However, with delicate premature infants the locating of the spinal 
canal involves very much greater difficulty in a lying than in a 
sitting posture. Furthermore, the cerebrospinal fluid emits in 1! 
latter case with a greater pressure and therefore at a more rapid 
rate than when the child is lying down. It is important to with 
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draw from the very small premature infant a sufficient quantity 
of fluid with a minimum of delay so as to avoid exposing it for 
very long and thus subjecting it to an excessive loss of heat. 

{ did not consider it necessary to take pressure measurements 
of the cerebrospinal fluid in premature infants, as this procedure 
is complicated by very marked difficulties and as the possibility 
of errors in the evaluation of the readings is great. Correct values 
are of course unattainable when the child cries. Also, the prone 
position would be preferable if correct and accurate results are 
desired. Furthermore the aperture of the puncture needle may be 
partly covered by membranes, permitting but slow emission of the 
fluid. These are some of the reasons why I made no measurements 
of the cerebrospinal fluid pressure. 

[lowever, the pressure of the fluid generally is so great even in 
the smallest premature infant, at least when the child is held 
sealed, that the fluid emits from the spinal canal at a moderately 
good rate. Many investigators have recommended the use of an 
aspirator when puncturing young infants; however, if the physician 
has developed a good technique this is quite unnecessary. SAMSON 
(1931) furthermore states that in most cases where suction is 
employed blood enters the fluid. If the dripping of the fluid is 
extremely slow it can be accelerated by compression of the jugular 
veins. However, I found this necessary in two or three instances only. 

For disinfection of the skin preceding the puncture I used a 
2 per cent solution of tincture of iodine, which did not irritate even 
the most delicate skin, as sometimes is the case with a 5 per cent 
solution. In any case it is advisable to wipe off the iodine with 
alcohol immediately after puncture. Anesthetization of the skin 
prior to puncture is in my opinion an entirely needless precaution 
in the case of premature infants. 

The optimum depth of insertion of the lumbar puncture needle 
is subject to great variance even with premature children. This 
is readily comprehensible, for the layers to be penetrated, i.e. 
the skin, superficial fascia, fatty tissue, deep fascia, muscle, inter- 
vertebral foramen, ligamentum flavum of the dorsal wall of the 
spinal canal, dura mater, and arachnoid, each and all may vary in 
thickness. Samson (1931) is of the opinion that punctures on prema- 


ture infants should be made to a depth of about 1.5 to 2.0cm. 
sometimes been able to withdrawfluid from the very small pre: 
infant at a depth of only 0.5 cm. In the first six months of | 
depth of 2.5 cm. need hardly be exceeded, whereas in the fo 
six months even the 3 cm. depth may sometimes be attain 
When a lumbar puncture upon a premature infant is 
performed, the hand should be very sensitive and the 
introduced with the utmost care. In most cases it will t} 
possible to feel when the needle penetrates the dorsal lig 
and the membranes of the canal. It is preferable to remoy 
mandrin too often rather than too seldom, for even the sli 
contact of the point of the needle with the ventral wall . 
spinal canal, where there is an abundance of blood vessels 
quently produces hemorrhage greatly interfering with the inv« 
tion. A procedure to be recommended in the case of very slig 
total absence of flow of cerebrospinal fluid, when the needle al 
is believed to have properly entered the canal, is to rotate the 1 
very slowly around its longitudinal axis. This slow rotatory | 
ment is greatly to be preferred to a back and forth moveme: 


the needle. The point of the needle is sometimes in a poor positio 


in relation to the membranes and this is readily improved }y 
slight rotation described above. After completed punctur 

removal of the needle, massage with a light circular motion 
the site of the puncture is beneficial in order to promote the ap} 
mation of the layers of tissue and thus prevent further esca| 
cerebrospinal fluid. 

In the punctures which I performed, one or two seconds 
or a few seconds at the most were required from the moment 
point of the needle properly entered the spinal canal to the app 
ance of the first drop of fluid in the base of the needle. Excep 
a very few cases, the fluid issued in rapidly following drop 
actually in a spurt. If the child cries or greatly strains its mus 
during the puncture, the fluid frequently spurts forth, but 
an opposite effect can be noted. In the few cases in which 
drawal of fluid was slow at first (one drop in about five secon 
a more rapid rate was induced by a slight rotation of the m 
around its longitudinal axis. 
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At the outset of my work I did not dare, except in a few cases, 
to remove more than about 3 cc. of fluid at a time from any pre- 
mature child even if the weight already had increased appreciably 
in comparison to the birth weight. I then gradually passed over 


to a schedule according to which about 3 cc., as before, were drawn 
from infants in the first group (birth weight 1,500 g. or less) and 


about 5 ec. from all the other premature children. As I gained 
courage I frequently drained at each puncture about 5 cc. even 
from the infants in the first group and sometimes as much as 8 cc. 
from the others. I noted no untoward effects from the puncture 
even in the smallest premature child nor any disturbance in the 


normal increase of weight. Only once it did occur during puncture 
that the child became pale and slightly limp. This happened in 
the case of the fifth puncture on a child whose weight at the time 


was already 2,850 g. (case No. 16). The child recovered rapidly and 
regained its former state in one or two minutes, no stimulant being 
required. The muscles of this child were relatively strongly devel- 
oped and during the puncture it screamed and strained them 
hard, and a large amount of cerebrospinal fluid spurted out. 
Apparently the very sudden change in pressure produced this 
rapidly transient state. After withdrawal of a relatively large 
amount of fluid I frequently observed that the fontanel was slightly 
drawn in. This interstice forms in the infant an excellent »pressure 
regulator». The depression was no longer observable in most cases after 
one hour and in no cases was it seen after two hours from puncture. 

In postmortal punctures on premature infants, made within 
one hour after death (outside of the material proper of this work), 
I allowed the total amount of cerebrospinal fluid obtainable to 
drain out. In this way I obtained from 6 to 10 cc. of fluid from 
premature infants of the first group and from 10 to 15 cc. from 
the larger premature infants. 


On the basis of experience gained in connection with my own 
material I believe I am correct in stating that the reason for failure 
to obtain cerebrospinal fluid in punctures on premature infants 
or on newborn children in general is in the majority of cases to be 
found in the performance of the puncture itself, or more precisely 
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in the technique, provided the punctured child is a no 
developed individual aside from its low weight. It is of coi 
different matter should pathologic changes such as a | 
inflammatory stenosis, or other condition be present which » 
or even in part occludes the communicating passages of the « 
nervous system, or if the cerebrospinal fluid is so thick « 
purulent meningitis or to coagulation of the blood that it c 
pass through the lumen of the needle. The concept that ce 
spinal fluid is not always present in the spinal canal of the n 
premature or newborn infant certainly is an erroneous one 

I wish to emphasize the advantage of the sitting position of the 
when punctures are being made on premature infants. Alrea 
1899 this posture was recommended for young children by Pr. 
LER. Further factors of importance to the success of lu 
punctures on premature infants are an appropriate and effi 
instrument and the correct posture of the infant at the mom 
drainage of the fluid. 

My investigations provide grounds for the opinion that the lu 
puncture is a successful and fully harmless procedure also 
performed upon premature infants of even the smallest size, prov 
that care is taken to keep the loss of heat as low as possible. Re} 
in the literature of fatal accidents in connection with punc! 


generally reveal that sudden death has occurred only in the presen 


of cerebral tumor (particularly in the fourth ventricle) or of { 
large aneurysm in the brain (Fi'uRBRINGER 1896, GumpPri 
1900, Levinson 1928). These conditions, however, are very 


with the premature infant and need not be taken into consideration 


in actual practice. 


Since it is probable that only slightly over one-half of the to! 
amount of cerebrospinal fluid can be withdrawn from the prematu 


infant by lumbar puncture, IJ am of the opinion, on the basis 


my present studies, that the amount of cerebrospinal fluid contail 
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in small premature infants is about 10 to 20 cc. and in larger pre- 
mature infants about 20 to 30 cc. These values are analogous to th 
results of YLPP6’s investigations (1919) and to the values ranging 


(Kruse 1930, Samson 1931). 
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from 40 to 60 cc. recorded in the literature for full term infan 
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Vi. Appearance of the Cerebrospinal Fluid of the 
Premature Infant and Effect of Possible 
Cerebral Hemorrhage at Delivery 


In appearance the normal cerebrospinal fluid is clear like 
water, transparent and colorless. The cerebrospinal fluid of the 
child does not differ from this norm except in the case of the new- 
born infant. 

Under pathological conditions the appearance of the fluid may 
undergo considerable change. One may encounter turbidities which 
may be produced, for instance, by an increased number of cells, 
by a rise in the fibrinogen content, or by the presence of bacteria. 
Relatively small amounts of red blood cells (300 cells per cmm.) 
also may produce slight turbidity without simultaneous change of 
color. 

A yellow hue probably is the most common abnormal coloring. 
It may be a very faint yellowish tinge, but also bright yellow, 
brownish yellow, and even reddish yellow fluids may be encountered. 
In the presence of large amounts of pus and particularly in in- 
flammatory conditions caused by pneumococci, greenish hues are 
frequently seen. Red and reddish discoloration is of course chiefly 
due to the presence of blood. 

Most of the investigators who have carried out studies on the 
cerebrospinal fluid of the newborn have focused their attention 
principally upon the appearance of the fluid and particularly 
upon color and the possible presence of blood. Many workers have 
sought to determine from these factors the probable occurrence of 
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cerebral hemorrhage at parturition. RoBerts (1925), whose | 
rial of 423 newborn negro infants includes 54 premature S, 


obtained a yellow fluid in all of the 423 cases. In 60 cas : 


in 14 per cent, blood was present; among these were 15 pren 
infants (25 per cent). He found that this color was caused } 
presence of bilirubin in the cerebrospinal fluid. In a later 
(1928) Roberts ascertained that in newborn infants the bil! 
content of the blood in relation to that of the cerebrospina d 
generally is 100:1 in cases where cerebral hemorrhage is n 
volved, whereas in the latter case the ratio is 30:1. 

LiEBE (1940) also states that it is possible to determin 
occurrence of cerebral hemorrhage sub partu by compariso. «/ 
the bilirubin values of the blood and of the cerebrospinal flu 
means of the method used by him. His material consists o! 177 
infants, among them 106 premature cases. He states that th 
dren had been hospitalized for various diseased conditions, suc), as 
enteritis, pneumonia, malformation, and cerebral meningitis. It 
was a further objective of Liebe’s investigation to indicate | at 
cerebral hemorrhages are not more common with premature inf:nts 
than with full weight newborn. This subject will be reverted to 
later in the present work. 

SHARPE and McLarre (1925) performed punctures on 400 | 
born infants. Blood-tinged fluid was obtained in 45 cases, or in 
9 per cent of the punctures. In the majority of cases the fluid was 
yeilow, this condition being attributed by these investigators | 
cerebral hemorrhage. The material of GARRAHAN (1928) comprises 
177 specimens of cerebrospinal fluid, 20 of which were color!vss 
and the remainder yellow. He found the yellow coloring to 
due in most cases to the presence of bilirubin. ULLRicH (1925) 
performed punctures on nearly 100 newborn infants in whom, on 
the basis of clinical symptoms, he suspected cerebral hemorrhay: 
The fluid was blood-tinged in 15 per cent of the cases. 

LEVINSON, GREENGAARD and LIFVENDAHL (1926) found among 
112 cerebrospinal fluid specimens 24 blood-tinged, 4 very bloody, 
and 12 colorless specimens, the remaining 72 being yellow or 
yellowish. No bilirubin could be established by these workers in tl 
fluids with a yellow or yellowish coloring, and they regarded this 
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color as due to uric acid. Tests for blood also gave negative reac- 
tions in all the cases of yellow fluid. 

Waitz (1928) describes the appearance of cerebrospinal fluid 
specimens withdrawn by him from 30 infants immediately post 
partum. These fluids were colorless in 41 per cent, yellow in 8 per 
cent, reddish in 41 per cent, and red in 10 per cent. There thus 
were distinctly blood-tinged fluids, microscopically established, 
in 51 per cent of the cases. On the following days the colorless 
fluids retained their clarity whereas the originally blood-tinged 
fluids turned yellow or yellowish. The yellow tinge disappeared 
from all fluids in about one week. 

Samson (1930) consistently found a yellow coloring in the 
cerebrospinal fluid of full weight infants during the first eight 
days of life. The intensity of the color varied greatly, ranging from 
a scarcely discernible tinge to a bright yellow. The fluids which 
were stained a very strong yellow always gave a positive bilirubin 
reaction, even if it often was weaker than would have been pre- 
sumed from the intensity of the color. For this reason Samson 
regards as probable that in addition to bilirubin some other sub- 
stance is also present and enhances the intensity of the hue. 

Regarding his investigations on this problem in the premature 
infant Samson writes: »Der Liquor der friihgeborenen Kinder ist 
weit starker und weit langer gelb gefarbt als der der ausgetragenen 
Kinder. Wahrend man nach den ersten 8 Tagen nur in Ausnahme- 
fallen beim ausgetragenen Kinde noch einen gelben Liquor begegnet, 
ist dies bei den Friihgeburten bis zum Ende der zweiten Woche 
die Regel. Dariiber hinaus wird dieser Befund seltener und ist nach 
der 4. Woche von uns nicht mehr erhoben worden.» 

Fram (1924) found in 11 premature cases one colorless fluid, 
whereas all the other were stained yellow. In six of these cases 
the fluid furthermore was blood-tinged. It is to be regretted that 
Framm does not report the age of the infants at the time of puncture. 
The presence of bilirubin was established in one case, and in another 
a faint yellow tinge was still present five weeks after the first 
puncture. 

GLASER (1930) performed punctures on 170 premature infants 
and found a yellow tinge in the fluid of a child 52 days old. The 
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youngest premature infant whose fluid no longer had yellow 
ing was aged 35 days. 


(1919) states that when the cranium of a prem jun 
infant dying in the first postpartum days is opened, there en 
the majority of cases, particularly in those of premature in! ints 


with a birth weight of 1,500 g. or less, a large amount of {/uid 
which in many cases is somewhat hemorrhagic, especially 
the first three to five days of life. Later a more yellowish ! is 
obtained. Ylpp6 was also able to establish the presence of bi bin 
crystals in a specimen taken from the pia mater. 


Personal Investigations 


In my own cases I obtained from newborn premature in/ants 
(first fourteen days of life) specimens of cerebrospinal fluid whieh 


in two out of the 36 punctures made were slightly turbid, whicreas 
in the remaining 34 cases they were clear. In both of the exceptional 
cases (No. 5 and 25), microscopic examination revealed as the cause 
of turbidity a small amount of red blood cells (approximately 
860 and 460 cells per cmm. respectively), which however did not 


produce a distinct reddish stain. I am unable to indicate whether 
the blood found in the fluid in these two cases originated 
from a hemorrhage occurring at delivery or from a blood vessel 
injured at puncture. Probably this small number of blood-tinged 
fluids in my series does not indicate the correct incidence of effusion 
of blood into the cerebrospinal fluid in premature infants. Had my 
punctures been performed on maternity hospital cases the per- 
centage of hemorrhages would probably have been higher. My 
present cases emanate from the ward in pediatric hospitals to 
which premature infants are transferred for care from maternity 
hospitals, and therefore most of the cases of severe cerebral hemor- 
rhage are absent for the simple reason that these cases already had 
proved fatal at the place of birth. 

It was not a specific purpose of my investigations to determin 
from the properties of the cerebrospinal fluid the possible presence 
of cerebral hemorrhages at birth. The number of neonatal punctures 
performed by me (36) is entirely too small and the composition o! 
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naterial also in other respects unsuitable for such evaluation, 
for in general I was undesirous, among others for precautionary 
reasons, of performing punctures on premature infants in an 
asphyectic or otherwise very weak condition and of possibly so 


contributing to the fatality of the case. Another reason for my 
avo'dance of punctures on such premature infants was a fear of 
bringing the punctures into bad repute by possible occurrence of 
death soon after the procedure. 


fhe specimens of cerebrospinal fluid were not blood-tinged in 
a single one of the 134 punctures performed after the first 14 days 
of life. True, the first few drops were blood-tinged in a few cases, 
but the remainder of the fluid was fully clear. It therefore is plainly 
apparent that the blood merely entered the fluid from a blood 
vessel injured at puncture. The cerebrospinal fluid specimens 
contained blood in 2 per cent only of my material of 100 premature 
infants. If the total number of punctures performed is considered, 
blood-tinged fluid was drawn in 1 per cent only of the 200 punctures 
made. 

[xcept for one case, I observed a yellow coloring in all the speci- 
mens Withdrawn from the newborn infants in my material. The one 
colorless fluid was obtained from a child punctured at the age of 
ten days. The weight of this child was 2,090 g. at birth and 2,120 g. 
on the day of puncture (case No. 29). A yellow color was thus 
found in all the fluid specimens withdrawn during the first week 
of the infant’s life. In the five cases puntured within the first 
24 hours there were three yellow and two yellowish fluids. 

I classify the specimens of cerebrospinal fluid collected from 
my material into four groups according to color as foliows: 


I. Colorless fluids 
IT. Fluids with a faint yellowish tinge 
If. Fluids with a yellowish, strong yellowish, and very strong 
yellowish coloration 
[V. Yellow fluids. 


Table 3 shows the distribution according to color groups of 
the cerebrospinal fluid specimens collected from the premature 
infants under the age of two months. 
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TABLE 3 
Color of the Cerebrospinal Fluid in Premature Infants 
Author’s Investigations 


Color Groups 
Age in Months 

I m | i 
0—¥%, 21 0 1 9 
15 1 1 3 
14 5 2 
= 16 10 2 3 
i—1% 31 22 5 { 
1%—2 25 23 2 | 0 

Total 22 ot | 13 23 


It will be seen that in the second week of life a greater propoi' ion 
of fluids (two-thirds) tl.an at any other period within the first ‘wo 
months is entirely yellow. The same period was also found by 
GLASER (1930) to contain the highest amount of yellow fluis. 
This finding is in harmony with the observation made by Yi rpé 
(1913) regarding a correlation between the severity of icterus «nd 
the bilirubin content of the blood in premature infants. Y!)po 


states: »Die Friihgeburten zeigen im allgemeinen einen sehr holien 
Gallenfarbstoffgehalt in ihrem Blute. Der Anstieg dauert bei ilnen 


gewohnlich 6—10 Tage und der Gallenfarbstoffgehalt halt sich bei 
ihnen wochenlang oberhalb der Grenze.» 

In the third week of the infant’s life my material shows a [otal 
aumber of colorless and faintly yellowish specimens which is equal 
to the total of strongly yellowish and yellow fluid specimens. 


Already in the fourth week of life over one-half of the fluid speci- 
mens are free from color. I have quite often noted a yellow tinge 
in specimens drawn as late as the first half of the second month; 
in the 31 cases which I punctured at this age, four yielded a strongly 
yellowish and five a faintly yellowish fluid. I also found the cerebro- 
spinal fluid to be very yellow in children affected with icterus of 
pronounced severity. The same observation was made by Fram 
(1924). In my material the yellow stain persisted for the greatest 
length of time in the fluid of premature infants who were severely 
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icteric. So for instance cases No. 59 and 23 were particularly icteric, 
and the cerebrospinal fluid specimens obtained from them as late 
as on the 47th and 55th days respectively had a yellow stain. 

[ thus obtained in my investigations results which are divergent 
from those of Samson (1931), who reports that he has not en- 
countered a single case of yellow cerebrospinal fluid after the fourth 
week of life of a premature child. YLpp6 (1913) reports an increase 
in {he amount of bile pigments in the blood of the fetus and thus 
demonstrates the intrauterine inception of neonatal icterus. In the 
liglit of the fact that the cerebrospinal fluid of a premature infant 
only a few hours old is stained yellow or yellowish, it is obvious 
ihat bile pigment is conveyed into the fluid already prior to birth. 
The pigment probably originates from the blood and disappears 
once more from the cerebrospinal fluid after the increased bilirubin 
content of the blood has declined to normal. 

\NSELMINO and HOFFMANN (1931) find that with icteric children 
the blood vessels of the skin permit a more than normal amount 
of pigment to permeate the vascular walls. These children probably 
possess also a higher degree of meningeal permeability than usually 
is the case. 

Despite the fact that Levinson was unable to find bilirubin in 
yellow cerebrespinal fluids, all the other investigations described as 
well as the facts enumerated above unquestionably indicate that 
in the great majority of cases the yellow color observed in the cerebro- 
spinal fluid of premature infants is, at least for the greater part, 
produced by bilirubin. However, the possible existence in some 
cases of also another contributory factor cannot be denied with 
certainty, and further investigation is required for the full clarifica- 
tion of this point. 


Even if my own material does not specifically jnstify the drawing 
of conclusions on the correlation between the appearance of the 
cerebrospinal fluid and the possible occurrence of cerebral hemor- 
thages at delivery, I feel I may express the opinion that we tread 
on exceedingly uncertain ground if we use the appearance of the 
cerebrospinal fluid as a criterion of the presence or absence of 
cerebral hemorrhage. Some workers are too freely inclined to 
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diagnose the blood-tinged fluid withdrawn in the first neo: 
days as originating from cerebral hemorrhage, whereas othe: 
vestigators, e.g. LirppMAN (1916), FRamm (1924), Levinson (1! 
Roserts (1928) and Samson (1931), hold a reverse view, poi: 
out the ease with which an artefact effusion of blood into the cer 
spinal fluid may be occasioned even with the best techniqu 
puncture. I support this view in full. Inferences made from h 
tinged fluids should not, in my opinion, be accepted without s: 
discrimination. By this I by no means wish to contend the com 
occurrence of cerebral hemorrhages with premature infants. 0: 
contrary, I have at some autopsies ascertained the presen 
cerebral hemorrhage although a preceding puncture had yield 
fully clear specimens of cerebrospinal fluid. Identical finding 
reported also by Lippman and Levinson. 

Attempts have been made by several workers to devel 
method of investigation which would indicate whether a b! 
tinged specimen is the result of cerebral hemorrhage (ess« 
hemorrhage) or of hemorrhage induced by the puncture (accid 
hemorrhage). BERNHEIM-KARRER (1918) states that in < 
originating from cerebral hemorrhage he observed in the cer 
spinal fluid hematomacrophages, i.e. large leukocytes contai 
entire erythrocytes or their fragments. However, hematom: 
phages are not always found; so for instance Samson (1931) st 
that he has rarely encountered them. Karka, on the other h 
reports the finding of these cells also in accidental hemorrha 

According to Scuiack (1928) the yellow color produced in 
cerebrospinal fluid by icterus becomes fainter when the speci 


is kept in the test tube for a few days, whereas that due to decompos 


tion of blood following essential hemorrhage does not fade. | 
investigator obtained a positive guaiac reaction from centrif 
cerebrospinal fluid in cases of essential hemorrhage but a nega! 
reaction in accidental hemorrhage. However, to obviate er! 
centrifugation is necessary within fifteen minutes from the \ 
drawal of the fluid by puncture. 


As stated above, certain investigators (LipPMAN, LEVINSON, 


LitBE) obtained from newborn infants immediately after | 
cerebrospinal fluid specimens which contained no blood, ye! 
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subsequent autopsy found a cerebral hemorrhage. I have made 
similar findings in my own investigations. It seems improbable to 
me that in cases of this kind the cerebral hemorrhage can raise 
the bilirubin content of the cerebrospinal fluid in the same degree 
as in eases where the hemorrhage occasions diffusion of blood into 
the fluid. Where no cerebral hemorrhage is present it is apparent 
that the bilirubin encountered in the cerebrospinal fluid has entered 
from the blood by means of increased meningeal permeability. 
Numerous investigators (FEIGEL 1927, LEonow 1927, EsseEL- 
pei'GGE 1929, ScHipPpeRS and Peters 1929, SCHAFERSTEIN 1929, 
Samson 1931) have found that the meningeal permeability is 
increased in children up to the end of their first year of life and 
particularly during the first six months. Most of these investigators 
have also found a marked increase in all conditions of cerebral 
meningitis and frequently also in other pathological conditions, 
for instance in pneumonia, enteritis and, in particular, intoxication. 
The study made by Liese, referred to above, on comparative 
bilirubin determinations from the blood and the cerebrospinal 
fluid, on the evidence of which he claims that cerebral hemorrhages 
are as frequent with full weight infants as with the premature, 
contains according to his own statement a number of cases of these 
diseased conditions. In view of what has been said above, the results 
of Liebe’s investigations in this respect probably cannot be regarded 
as definitely conclusive evidence. 

A number of investigators, in their studies on the properties of 
the cerebrospinal fluid, speak of the presence or absence of clinical 
symptoms of cerebral hemorrhage, such as asphyxia, somnolence 
and irregularity of respiration, to mention only a few. In this 
connection I feel there is reason to point out that the various 
symptoms in the newborn regarded as probably arising from 
cerebral hemorrhage are extremely uncertain and in part indefinite, 
and they also may be due to numerous other causes, as for instance 
pulmonary atelectasy, aspiration of amniotic fluid, or pneumonia 
or other infectious diseases. Similarly a cerebral hemorrhage has 
been encountered at autopsy in infants manifesting no clinical 
symptoms. Inferences made from the clinical picture on the presence 
of cerebral hemorrhages are extremely unreliable, at least in 
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borderline cases, and are in my opinion permissible only as jro- 
babilities but not as conclusive evidence. 


It was accoraingly found in my studies that the specimens oj 
cerebrospinal fluid of 100 premature infants contained 98 clear «nd 
2 slightly turbid fluids. In the latter two cases microscopic exam) )\- 
tion revealed the presence of red blood cells as the cause of the turbi: 

With but one exception I found a yellow or at least a yellowish V 
coloring in the cerebrospinal fluid of all the newborn premature inj 
in my material; the colur was the most intense in the second we 
life. The fluid remained yellow for a considerable length of 1 


Apparently the yellow stain was due to the presence of biliru:in, co 
which is chiefly conveyed into the fluid from the blood by means oj + = th 
the probably greatly increased meningeal permeability of the pre- no 
mature infants. In some cases, however, a possible cerebral hemorr}iy di 
at delivery may have increased the bilirubin content of the cerehro- lo. 
spinal fluid. tai 
I reach the conclusion that in numerous cases it is possible to re 
state on the basis of the appearance of the cerebrospinal fluid und an 
by means of pertinent test methods thai a cerebral hemorrhage may fre 
probably have occurred, but the procedures so far devised cannot in 
in by far all the cases offer a basis for infallible conclusions on 1) eX: 
presence or absence of cerebral hemorrhage. th 
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VIf. Cell Count in the Cerebrospinal Fluid of the 
Premature Infant 


All investigators are not in full agreement regarding the cell 
content of the normal adult cerebrospinal fluid. Earlier in the past 
| the presence of 0 to 5 cells per cubic millimeter was regarded as 
normal, 5 to 10 as marginal values, and values only over 10 as 
definitely pathological. Today the margin is drawn considerably 
lower. NEEL (1928) holds that the normal cerebrospinal fluid con- 
tains at the most 3/3 cells per cmm. (6,000 cases), EskuCHEN (1930) 
regards as the maximum count of the normal fluid 9/3 per cmm., 
and Karka and Samson, according to Samson (1931), obtained 
from a large material cell counts that were at the most 5/3 per cmm. 
in 89 per cent and 8/3 in 11 per cent of all the normal fluids 
examined. In all fluids with a cell count higher than 8/3 per cmm. 
they established other minor deviations which precluded the 
inclusion of the fluid among the normal, and they speak of an 
abnormal cell count when it ranges from 9/3 to 15/3 per cmm. 
Any value above the latter is regarded by them as pathological 
in every case. DEMME (1935) reports 8/3 per cmm. as the maximum 
for normal, stating however that in one-half of the normal cases 
not a single cell was visible in the counting-cell and that in 86 per 
cent of the cases he found at the most 4/3 cells per cmm. It never- 
theless is the opinion of this worker that cell counts of from 8/3 
to 12/3 per emm. need not necessarily be regarded as pathological 
provided that the fluid does not manifest alterations in other 
respects. 

Apart from the cell count the nature of the cells is of significance 
in the evaluation of the character of the cerebrospinal fluid. The 
normal form of the fluid cell is a small lymphocyte, which therefore is 
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briefly designated herein as the fluid cell. Knick (1925) and D 
(1935) are of the opinion that the presence of some solitary n 
phil leukocytes in the fluid need not in itself be considered a | 
logical manifestation. 

After the first six months of a child’s life have passe: 
cerebrospinal fluid does not greatly differ from that of the 
Samson (1931) made punctures on over 200 healthy c! 
varying in age from six months to twelve years, with the foll 
results: 


Cell count 5/3 or less per cmm. in 80 per cent of th 
> » from 5/3 to 8/3 » » »15 » » » 
» » » 9/3 » 10/3 » » » 5 » » » 


Concerning the results of punctures on full weight infants « 
the first trimester of life excluding the first two weeks, S. 
(1930) states that the normal fluid at this age does not dif! 
appearance from that obtained in later life. The cell count r: 
from 3/3 to 15/3 per cmm. and accordingly is intermediate bet 
the values for the newborn period and for later life. 

In my own small material of full weight infants in the 
age group (20 cases) I found cell counts of from 1 to 4 per « 
(3/3—12/3). No yellow stain was observable in these fluids. 

Waitz (1928) counted from 5 to 20 cells per cmm. in the cei 
spinal fluid of the full weight newborn infant when the fluid 
clear. The count varied greatly in the case of blood-tinged f); 


and uniformity was not always found in its relation to the num! 


of red blood cells. On the following days there was a marked inc: 
in the number of cells in some cases and a sharp decline in ot 


id, 


LEVINSON, GREENGARD and LiFVENDAHL (1926) frequently 


encountered in the fluid of full weight infants a very high ce! 


count (from six cells to several hundred) without being ab 


indicate any consistency between the number of cells and (hi 
protein content. Three of the infants gave a strongly positive \\ 


sermann reaction. 


Samson (1930) found that the cell count in full weight nes 


born infants ranges from 3/3 to 20/3 per cmm., with an ave! 


of 10/3. It was less than 10/3 in most of the fluid specimen: 
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high values were an exception. The cells consisted chiefly of small 
lymphocytes, but also a few Jarge mononuclear cells were en- 
countered. 

[n so far as premature infants are concerned I have been able to 
find in the literature only one investigation — that by Samson 
(1931) — on the cell count of the cerebrospinal fluid. He observed 
the fluctuations in the number of cells both during the first six 
months and later, but unfortunately he does not state the size 
of is material. He reports that the cell content of the cerebrospinal 
fluid of the premature infant generally exceeds somewhat that of 
the full weight infant. At the same time he stresses that a longer 
period of time is required with the premature infant than with 
the full weight child for the cell count to decline to normal, and 
that in the premature infants this process is more rapid with those 
of a high birth weight. 

fhe results obtained by Samson will be best seen from 
Table 4. 


TABLE 4 


Cell Count in the Cerebrospinal Fluid of Premature Infants 
According to SAMSON 


Cel] Count per cmm. 
Age in Months 
Maximum | Mean 
0— 14 30/3 | 123 
15/3 10.3 
1—2 15/3 103 
2—3 | 10/3 83 
3—4 83 63 
8/3 1/3 
over 6 83 | 3/3 


Personal Investigations 


In my own material I have obtained cell counts considerably 
higher than those of Samson. The mean cell count in the cerebro- 
spinal fluids withdrawn in punctures made within the first 24 hours 
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post partum is 7 per cmm. (5 cases). The highest number o! 
counted in these fluids is 15 per cmm. and the other counts «ry 
between 4 and 6 cells per cmm. The one extreme value thus gr .\{h 
raises the average. On the second day of life the mean value renj,ins 
unchanged, but a rather sharp rise occurs on the following «\ys 
and the mean cell count in the fluid of the premature infants ‘°om 
the second to the seventh day of life is 11. The rise continues 
the second week, when my highest weekly average of 13 is atta: ed 
A rather sharp fall is noted in the following two weeks (): oa 
value 9), and there is an even decline also thereafter, but its 1 ¢ 
much less rapid than earlier. 

The fluctuations in the cell count in premature infant: of 
different ages is indicated by Table 5 and a diagrammatic pres -nt- 
ation is given in Fig. 1. 


TABLE 5 
Cell Count in the Cerebrospinal Fluid of Premature Infants 
Author’s Investigations 


Age in Months | No. of Cases| , ane Coes 
Count per cmm. 

0 21 
15 13 
30 9 
1%—2 25 7 
2 ] 39 6 
3—-4 10 
13 | 
6-12 11 2 
over 12 5 | | 
| 
Total 200 


I thus found in my material as late as in the fourth month a 
mean cell count of 4 per cmm. This high value was established by 
Samson in newborn premature infants only. 

In so far as the types of cells found in my series are con- 
cerned, no neutrophil leukocytes were generally encountered. 
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FIG. 1 
Mean Fluid Cell Count in Premature Infants, according to Age 
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In one case the count was 2 neutrophil leukocytes per cmm. in a 
total cell count of 11 per cmm. (case No. 27), and in three cases 
there was 1 per cmm. (cases No. 21, 69 and 86). 

It is also interesting to note that in my material the high cell 
count persists for the longest period of time with the premature 
infants having the lowest weight at birth. This is seen from the 
table given below on the mean values in the different groups of 
premature infants in their second trimester of life. 


TABLE 6 


Mean Cell Count in Groups I—I1II during the Second Trimester 
Author’s Investigations 


Group Weight at Birth, Mean Cell 
grams Count per cmm. 
| I 1,500 12 5 
| II 1,501 —2,006 6 3 
lil 2,001—2,500 5 2 


The number of cases in each group of this comparative table 
is small but it nevertheless serves to clearly indicate the decline 
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that evenly and consistently occurs in the cell count as th 
weight of the infants increases. In group III, which con rise 
only five cases, the cell counts in the individual cases are 
very uniform at this age, for the highest cell content in this 
is 2 per cmm. Theevidencesupplied by this relatively small ma’ 
becomes all the more reliable because of the fact that in | hes 
cases the protein content is always consistent with the cel! t, 
as will be described in greater detail later in this work. 

The highest cell count entered in my entire material is || } 


cmm. (case No. 24). The weight of this premature infan was 


1,775 g. at birth and the child was punctured at the age . 
days, when the weight had declined to 1,370 g. 

SAMSON (1931) regards increased meningeal permeability 
sole cause of the increase in the cell count to the levels above la 
which were obtained by him in premature infants. He ha 
opinion among other findings upon the regularity of the incras 
He states: »Die Geburtsschadigung mag haufig sein (\ ppi, 
ScHWARTZ, DOLLINGER, NEURATH), aber sie ist keineswees di 
Regel. Auch weisen alle diese Kinder, deren Liquor wir svcbe 
beschrieben haben, keines von den klinischen Zeichen auf, div wit 
gewohnt sind, als Ausdruck einer Hirnaffektion beim Sauvlin 
anzusehen: Asphyxie, Anfalle von Cyanose, Zuckungen, Krimpfe, 
Trinkunlust, Schlafrigkeit, Brechen, Fontanellenspannung.» S:inso1 
states that he regards these increased cell values as physiologi 
and thus as fully pertinent phenomena. 

A reverse point of view is entertained by Warrtz, eve: 
regards, on the basis of results obtained by him with full \ 
infants, the changes in the cerebrospinal fluid as originati 
aseptic meningitis. This in his opinion is due in the major 
cases to hemorrhages occurring at birth. 

On the basis of my own studies and with due considerat ici ti 
the findings of the above mentioned investigators that the meningea 
permeability is frequently above normal in infants up to the end 
of the first year (FEIGEL, LEoNow, ScuippERS and PETERS, Sciis- 
FERSTEIN), I have reached the conclusion that unquestionably th: 
most important factor in the causation of the high cell counts 
found by me in premature infants is an increase in the meni 
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perm ability. However, certain facts have evolved in my studies 
which speak for the probability that hemorrhages at delivery may 
also have a part in the causation of the higher cell count. I have 
found a greater number of cells during the second than during the 
first week of life and the same I also found to be true in regard 
to the protein content, as will be explained in greater detail in the 
following chapter (Tests for Proteins). It is in my opinion difficult 
to account for this finding merely on the basis of the theory of 
permeability, for it seems inexplicable why meningeal permeability 
should be higher during the second than during the first week of 
life. True, we might think that the altered conditions of existence 
in extrauterine life may produce some kind of a physiologic state 
of excitation in the organism, for instance due to more active meta- 
bolism and circulation of fluids, and this in turn would lead to 
increased permeability. However, I should expect this to take place 
already immediately post partum and not in the second week of 
life. A more natural and perhaps a better founded reason for an 
increase of the permeability as late as in the second week of life 
(assuming that we wish to adhere to the theory of permeability) 
probably would be the presence of neonatal icterus. The investiga- 
tions of YLpP6 (1913) on the one part indicate that there usually 
is a rise in the bilirubin content of the blood of the premature 
infant during the first six to ten days after birth, and on the other 
part the studies of ANSELMINO and HoFFMANN to some extent 
speak for the possibility that icterus may increase meningeal 
permeability. 

My finding, particularly in the case of premature infants with 
a low birth weight on whom a number of punctures were made at 
intervals of two or three weeks, that the cell count and concurrently 
also the protein concentration sometimes increases in comparison 
to the preceding puncture, when there was a decline, is in my 
opinion a problem which is still more difficult to solve by the 
theory of permeability. In my opinion, a better explanation for 
both the neonatal increase and this increase in the cell and protein 
contents is the following. In the organization of possible cerebral 
hemorrhages a condition of local irritation is created in the cerebral 
membranes at the sites of the hemorrhages, in other words a mild, 
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slow, local meningitis sets in, causing a diffusion of cells and pr 
into the cerebrospinal fluid. Such increases in these diffusio:s as 
are later encountered would thus originate in a process ich 
has become organized later, is localized deeper, and, so to say. 
comes to the surface later. This concept is supported by the fi ings 
of certain investigators (Samson 1931, DEMME 1935) that, following 
punctures which cause hemorrhage, an aseptic conditio) of 
meningeal excitation frequently arises, leading to a slight rice iy 
the cell count and the protein content. So HERRMANN (1922) found 
higher cell and protein contents after injection of air int 
spinal canal, and MADER and SAENGER (1925) an increase 
number of cells after injection of Ringer’s solution into the 
canal. 

It was because of this finding that I performed one pu: 
only on each premature infant in 67 per cent of the cas 
that no side effects of this nature would coincide. Accordi 


the investigators last mentioned, the influence of such conditions 
of meningeal excitation will be present for a few days only. and 
therefore the high cell counts occasionally seen in my malcrial 
following previous declines cannot be due to hemorrhage a 


preceding puncture, for, as stated above, I held an interval bet ween 
punetures of a least two weeks, the shortest interval being ten 
days. 

It is only natural that with premature infants of a low weight 
at birth the meningeal permeability is greater and of longer duration 
than with those of a higher birth weight. From this point of view 
it can well be understood that the changes in the cerebrospinal 
fluid of the premature infants in Group I (weight at birth 1,500 g 
or less) maintain the longest. This is comprehensible also on the 
basis of the hemorrhage theory, for hemorrhages occur more fre- 
quently in the small premature infants (YLpP6 1920, 1922, 1921, 
ScHwartz 1924, 1927) and are more extensive than with pre- 
mature infants of greater birth weight. 

The correlation of the incidence of hemorrhages to the weight 
of the premature infant at birth is clearly shown by the following 
tabulation of the results of Ylppé’s investigations. 
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TABLE 7 
incidence of Cerebral and Spinal Hemorrhages with Premature Infants 
According to YLpr6 


P No. of Cerebral or Spinal 
No. of Hemorrhages Found 
Autopsies 


No. of Cases Percentage 


90.0 


li can be seen from the above table how very much more com- 
mon hemorrhages are with the small premature infant. 

It is a well known fact that most infectious diseases may produce 
a slight increase in the cell count of the cerebrospinal fluid. I am 
of course unable to claim that infectious diseases play no part in 
the cell counts in my material which were above normal, although 
every effort had been made by me to select the material also with 
due regard to this point. However, I am reluctant to believe that 
the increased cell count, which continued up to the second week of 
life, could be solely attributable to infection. The sharp decline 
which took place already in the third week argues against this 
view, for it would only be reasonable to believe that a possible 
increase in the cell count caused by infectious diseases would be 
greater in the third week than in the second, as a longer stay in 
the premature infant ward offers increased possibilities for 
infection even if every precaution is taken. Theoretically, at least, 
the prevention of infection is easier for two weeks than for three. 
The regularly declining trend which I noted in the cell count in the 
following weeks also gives reason to assume that infection is not 
a significant contributory factor, for, as my material is not very 


large in any of the groups, the presence of an external factor would 
readily manifest in irregular declines and unexpected increases of 
the cell count in the different groups. 

I have very little to say in so far as the number of red blood 
cells is concerned. In two cases only the erythrocyte count was 
sufficiently high to produce a slight turbidity in the fluid, being 
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| | | 

t, 2,000 See 17 | 6 35.3 
2," 2,500 15 | | 26.7 | 


about 860 and 460 cells per cmm. respectively (cases No. 5 a: 
According to Samson (1931) one to two leukocytes corresp 

1,000 erythrocytes in blood-tinged cerebrospinal fluids. Accor 
in the case of the two fluid specimens mentioned, one ce 

should be deducted from the white blood cell count in or 
obtain the true leukocyte count. In addition to these two 
there were five cases with an erythrocyte count over 50 bh 

over 170, whereas in 134 cases not a single erythrocyte o 
one was found. 

From the number of erythrocytes present in the specin 
cerebrospinal fluid collected by me the conclusion can be 
that the performance of punctures even on subjects as sn 
premature infants is, given a good technique, definitely p 
in the majority of cases without hemorrhage being produc« 

Although not specifically in reference to premature infa 
minor point may here be mentioned. In the literature o1 
quently encounters the term »cell count normal» but it may 
appear trom the text or the case reports that the number o 
per cubic millimeter is as high as 10 or even 15 (or 30/3 an 
respectively), which definitely must be regarded as exceptir 
the normal. To avoid suck conflicting statements it would be 
able to state in these cases the actual cell count, which is j! 
brief to express yet more explicit. 

In my investigations I find that the cell count in the cerebro 
fluid of the premature infant is considerably higher than the n 
count and moderately higher than even that of the full weight n 
infant. With the premature infants of a low birth wei jht the cell 
remains elevated for a longer period of time than with those of a 
weight at birth. 


I therefore draw the conclusion that this elevated cell coun 


produced by an increased meningeal permeability in the pren 
infant. However, I regard it as highly probable that in certain 
a condition caused by cerebral hemorrhage occurring al di 


may be a contributory factor. The cell count of the cerebrospinal / 


however, cannot in my opinion be employed as an indication 
presence or absence of cerebral hemorrhage which may have oc: 
sub partu. 
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VIII. Tests for Proteins in the Cerebrospinal 
Fluid of the Premature Infant 


i. Pandy’s Reaction 


lor determination of the increase in the protein content of the 
cerebrospinal fluid the carbolic acid and ammonium sulfate reac- 
tions developed by Panpy and NonNE have been continually 
employed. These were originally devised to give a negative reaction 
on normal fluid. It has been found, however, that Pandy’s reaction 
may sometimes show a barely visible opalescence under fully 
physiological conditions (Samson 1931, DEMME 1935). 

LEVINSON (1928) reports 57 positive and 43 negative reactions 
from specimens of the cerebrospinal fluid of 100 full weight new- 
born infants. Samson (1931) states that the reactions on full weight 
newborn infants are always positive, frequently strongly positive. 
In fluids withdrawn from full weight infants during the first tri- 
mester of life with the exception of the newborn period, Samson 
found + or + reactions, and during the second trimester 
negative reactions only or at the most a faint opalescence. After 
the first six months Pandy’s reaction is always negative according 
to Samson. 

In a small material comprising 20 full weight infants I found 
a few weakly positive Pandy’s reactions during the first trimester 
excluding the first two postnatal weeks. In the majority of cases, 
however, the reaction was negative. 

In comparing the protein in the fluid of full weight infants with 
that of premature infants Samson states in reference to the latter: 
»Auch die einfachen Eiweissreaktionen haben einen etwas starkeren 
Befund.» 


Personal Investigations 


In my own premature infant cases I saw a number o! very 
strongly positive Pandy’s reactions; this was in particular t/ | 
with the newborn. The reaction, furthermore, continued 
positive for an unexpected length of time. The degree of int: sity 
of the reaction in the different age groups in my material is 1 
in the following table. 


TABLE 8 


Pandy’s Reaction from the Cerebrospinal Fluid of Premature Inj 
Author’s Investigations 


No. of Cases 
Age in Months 
Total +++ ++ + 
0— 1, 36 21 14 1 0 
%—t1 30 3 22 5 0 
1—2 56 2 24 29 1 
2—3 39 0 14 22 3 
3—4 10 0 3 6 1 
4—6 13 0 0 10 0 | 
6—12 11 0 0 2 2 
over 12 5 0 0 1 0 
rotal 200 26 77 76 7 | 


With the newly born, Pandy’s reaction was in the majo! 
cases strongly or very strongly positive. With one newborn only 
I found a »simple» positive reaction. As is seen from the table. the 
first fully negative responses were not found unti) after the fourth 
month of life, even if the age group of four to six months reveals 
ten positive reactions out of thirteen specimens. After the first 
six months have passed, the greater part of the fluids are Pandy 
negative; however, one premature infant over one year of age 
still gave a positive reaction (case No. 96). The birth weight of this 
infant was 1,750 g. and it was punctured at the age of 1 year 5 cays, 
when the weight was 9,560 g. 

It is to be regretted that in order to save specimens of fluid for 
other tests I was unable to carry out Nonne’s reaction on more 
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an about 10 per cent of my material, and no definite statement 
can therefore be made on the results of this test. On the whole, 
they were most frequently positive in the first trimester but later 
mostly negative. 


2. Quantitative Protein Determinations 


Quantitative determination of the protein content of the cerebro- 
spinal fluid has lately gained increased approval. Most investigators 
report from 15 to 30 my. per cent as the protein content of the 
normal cerebrospinal fluid of the adult, the amount of albumin 
being higher than the amount of globulin. The ratio of globulin 
to albumin is normally 0.20: 0.45 (DEMME 1930, 1935). 

\ecording to SAMSON (1931) the amount of protein in the fluid 
in childhood after the first six months does not differ in any way 
from that in the adult. He gives the following values for children: 


Total protein in 75 per cent of the cases 20 mg. per cent 
» »20 » » » » » 20—24 » » » 
» » 5 » » 16—20 » » 


PFAUNDLER found in children values which varied from 20 to 
40 mg. per cent and usually were 30 mg. per cent. Wartz (1928) 
states that the amount of total protein in full weight newborn 
infants fluctuates between 30 and 100 mg. per cent when the fluid 


TABLE 9 


Protein Content in the Cerebrospinal Fluid of Full Weight Infants in the First 
Six Months 
According to SAMSON 


Minimum and 
Age in Months Maximum Values 
in mg. per cent 


Mean Value in 
mg. per cent 


0—% 40—80 60 
30—50 40 
1—2 24—46 32 
2—3 20—40 26 
16—36 


—— 
| 


is clear. During the first six months Samson (1930) encount 
in full weight infants the values listed in Table 9, calculated | 
15 to 30 cases in each age group. 

In my studies on full weight infants I found that the pr 
content of the cerebrospinal fluid in the first trimester of life ex 
ing the first two weeks ranges from 19 to 38 mg. per cent, wil 
average of 30 mg. per cent (20 cases mentioned above). 1 
results fairly closely approximate those of Samson, even i! 
values are slightly lower. 


In so far as the protein content of the premature infant's cer 
spinal fluid is concerned I have found in the literature no s! 
other than those of Samson (1931). It is to be regretted that 
in this case he omits to state the size and composition of his mat 

Samson obtained the results shown in Table 10. 


TABLE 10 


Protein Content in the Cerebrospinal Fluid of Premature Infant 


According to SAMSON 


Mean Value of 
Age in Months Total Protein in 
mg. per cent 


0-—- 14 60 
1,—-1 50 
1—-2 16 
2——3 35 
3—4 30 
1— 6 24 
over 6 20 | 


Personac Investigations 


Consistently with my findings of a cell count which is hig 


than that ascertained by Samson, I also obtained conside1 


higher values for the protein content of the cerebrospinal fli 


el 
bly 


In one of the cases I found as high an amount as 269 mg. per cen! 
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of protein. The weight of this infant (case No. 32) was 1,700 g. 
at birth and 1,760 g. at the time of punteure at 14 days. In another 
case (No. 34) the amount of protein was 212 mg. per cent, the 
puncture being also performed at the age of 14 days. In a third 
case the value of 187 mg. per cent was obtained. This infant (case 
No. 30) had a birth weight of 1,300 g. and was punctured at 11 days; 
its weight was then 1,130 g. All of these high values, however, 
were exceptional, for in all the other cases a very much lower level 
prevailed, the following high value being 137 mg. per cent. 

[In respect to the protein content a similar development was 
observable as in the cell count, i.e. an increase occurred in the 
first and second weeks of life, the maximum values being then 
reached, followed by a rather sharp decline which later continued 
at a much slower rate. It is seen that the increases and decreases 
in the cell count and the protein content always take a closely 
concurrent course. 

rhe variations in the amount of protein found by me in the 
different age groups are best illustrated by Table 11 and Figure 2. 


TABLE 11 


Profein Content in the Cerebrospinal Fluid of Premature Infants 
Author’s Investigations 


Mean Value of | 

Age in Months No. of Cases Total Protein in | 

mg. per cent | 

Y%,-—% 13 128 

14,—1 30 rs) 

1—1', 31 66 | 

11%4,—2 24 | 

2—3 365 54 

3—4 10 

13 12 | 
6—12 10) 30 

| over 12 5 28 | 

Total | 


FIG. 2 
Mean Fluid Protein Content in Premature Infants, according to A, 
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A comparison of this graph with that on the cell count 
mediately reveals a marked similarity in the two curves (pag 
On the other hand a comparison of the results of Sam 
investigations with the values obtained in my material indi 


that the highest mean values in SaMson’s material (new! 


infants) correspond with the mean values found in my mat 
at the turn of the second and third months. 
The correlation between the weight at birth and the pr 


TABLE 12 
Protein Content in the Cerebrospinal Fluid of Premature Infants durii 
Second Trimester 


Author’s Investigations 


Mean Protei 
Group Weight at Birth, No. of Cases} Content in n 
grams 
per cent 
I 1,500 g. 12 50 
II 1,501—2,000 » 6 15 
2,001—2,500 
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content of the cerebrospinal fluid is clearly indicated by Table 12 
which gives the mean values in the different weight groups for 
the second trimester of the infants’ life. 

The number of cases analyzed is small, but on the other hand 
the individual values established in each group are rather uniform 
already at this age and thus impart even to this small material a 
fairly great degree of evidence. This is further enhanced by the 
regularity of the decrease in the cell count in the same material, 
as discussed in the preceding chapter (Cell Count). 

\ly material thus indicates that protein values above the normal 
are still found in the second trimester even in the largest premature 
infants (group III). In the latter half of the first year, elevated 
protein values generally are no longer encountered in group III, 
although this is the case with the premature infants of a low birth 
weight (groups I and II). Values somewhat above the normal may 
be seen in children in the jatter two groups even as late as at the 
beginning of the second year, as for instance in case No. 96 cited 
above (Pandy’s Reaction). This child (weight at birth 1,750 g.) 
still had 44 mg. per cent of protein in the cerebrospinal fluid at 
the beginning of the second year. 

Comparing the results of Pandy’s reaction and of the quantita- 
tive protein determinations in my material we find that an amount 
of 25 mg. per cent of protein results in a negative reaction, even 
if it sometimes may give a positive response. When the level of 
70 mg. per cent is approached, + + Pandy’s reactions begin to 
be registered. Just before 100 mg. per cent + + + reactions are 
mostly obtained. 


It has been revealed in my investigations that the protein 
concentration of the cerebrospinal fluid of premature infants is 
very much higher than that of full weight infants. My values, 
furthermore, greatly exceed those established by Samson. 

It seems natural and readily explicable that the elevated 
protein levels are produced by the same factor as the elevated cell 
count. Samson is of the opinion that the increased protein content 
ascertained by him is due solely to a meningeal permeability which 


55 


is above the normal limits. For my part I regard the incr 
permeability as the most important factor in the high protein v:!ues 
obtained in my investigations, but I also deem it probable ‘hat 
cerebral hemorrhage may have been a contributory cause in certain 
-ases. This opinion is supported by the investigations referre' to 
in the preceding chapter (MADER and SAENGER, SAMSON, DE» \E) 
on the creation of a state of meningeal excitation by a hemorr 
puncture or by a foreign substance (Ringer’s solution) inj: ted 
into the spinal canal. It is also supported by HERRMANN’s fin: ing 
of an increased protein concentration following injection o! air 
into the spinal canal. Samson, again, encountered high albumin 
values in the cerebrospinal fluid a few times as late as eight and 
eleven days after encephalography (30 and 40 mg. per cent respec- 
tively) whereas prior to the taking of the encephalogram a normal 
protein content was established. Similarly, after injections of serum 
Samson found an increase first in the cell count and then in the 
protein content of the cerebrospinal fluid. The high protein level 
maintained for a greater length of time than the elevated cell count. 

There may be reason to point out in this connection that the 
results obtained by Wairz probably cannot be regarded as fully 
reliable in respect to the cell and protein contents in view of the 
fact that his punctures were made at very brief intervals and that 
hemorrhages were reported by him in over one-half of the cases. 

I must leave open the question why I have obtained higher 
values than Samson for both the cell count and the protein content 
of the cerebrospinal fluid of premature infants. This cannot be 
attributable to the methods employed by me, as my results for the 
full weight infants in the first trimester conform well with thos 
obtained in Samson’s corresponding investigations. In fact. the 
values for the cell count and for the quantitative protein content 
are in my latter study slightly below those of Samson. 

In the present studies I have found that the protein content 0} 
the cerebrospinal fluid of the premature infant is higher to a marked 
degree than that of the normal cerebrospinal fluid and to a fairly 
great degree than that of full weight infants. These high values 
maintain for a longer period of time with the premature infants oj 
a low birth weight than with those of a higher birth weight. I regard 
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the increased meningeal permeability of the premature infant to be 
the chief cause of this excessively high protein content, bul at the same 
time I consider it highly probable that in certain cases cerebral 
hemorrhage occurring sub partu may be a contributory factor. 


3. Tryptophan Reaction 


[he normal cerebrospinal fluid gives a negative tryptophan 
reaction. 

Investigators who have studied the presence of tryptophan in 
the cerebrospinal fluid under various pathological conditions have 
obtained results which are unusually consistent. All these workers 
have found the tryptophan reaction to be very often positive in 
tuberculous meningitis (in from 90 to 100 per cent of the cases). 
Most investigators report occasional findings of a positive reaction 
also in some cases of purulent meningitis, such as meningo- 
pneumo-, staphylo- and streptococcal meningitis. Some of the 
workers did not find in these cases a pure violet ring but one of a 
grayish shade of violet, and they call this a pseudopositive reaction. 

LICHTENBERG (1932) obtained a positive response in two new- 
born infants. In both cases severe cerebral hemorrhages were later 
encountered at autopsy. 

A tryptophan reaction was carried out in all cases of diagnosed 
or suspected tuberculous meningitis entered at the Helsinki Munic- 
ipal Epidemic Hospital in the years 1937—1940. It was also made 
in most cases of purulent meningitis, in numerous cases of polio- 
myelitis, and frequently in conditions of aseptic meningitis 
associated with various infectious diseases (morbilli, parotitis 
epidemica, scarlatina, etc.). The number of cases in which the reac- 
tion was performed totaled over 200, and about 10 per cent com- 
prised tuberculous meningitis. All of the latter cases gave a positive 
reaction, even if not always at the onset of the disease. A positive 
reaction was also obtained in one case each of streptococcic, in- 
fluenzal and pyocyanic meningitis. The last mentioned case gave 
a remarkably high protein content (625 mg. per cent) and the 
tryptophan reaction was very strong. Negative reactions were 
obtained in all cases of poliomyelitis as well as of aseptic meningitic 


57 


conditions associated with infectious diseases. I have thus ob! 
results which conform with those of other investigators, as they 
demonstrate that a positive tryptophan reaction obtained rom 
clear cerebrospinal fluid is a strong diagnostic indication of 
culous meningitis. 


Personal Investigations 


I performed a tryptophan reaction from 57 specimens of cer. )ro- 
spinal fluid taken from 37 premature infants. A single reaction 
was made in the case of 23 infants, and several reactions i) 14 
infants who were punctured more than once, as follows: 
reactions in two cases, three in two cases, and two in ten cases 
If a positive reaction was obtained from the first puncture ! en- 
deavored to make the test also from subsequent punctures wnti 
it became negative. 

A general survey of the results of the tryptophan rection 
carried out in my present work is given in Table 13. 


TABLE 13 


Tryptophan Reaction from the Cerebrospinal Fluid of Premature Inj 
Author’s Investigations 


‘ Reactions 
Age in Months No. of ad 

Specimens + | 

| 

0—% 18 12 (67%) 1 | 

(0O—%) (12) [11 (91°%)] (0) 

“—t] 12 3 (25%) 3 ( 
1—2 21 0 7 | 14 
over 2 6 0 0 ( 
Total 57 15 11 | 


I have indicated as + a reaction in which a violet ring is pro- 
duced but is very narrow. 

A finding of interest in my opinion is the large number of 
positive reactions obtained in premature infants under one month 
of age, for of the twelve infants punctured in their first week as 
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many as eleven responded positively (figures given in parentheses 
in the table). The relatively early change to the negative I find 
to be another remarkable phenomenon. Thus I did not find a single 
distinctly positive reaction in children from one to two months of 
age, but one-third of the cases still gave a + reaction. The latter 
reaction already disappeared completely after the age of two 
montis. 

[ have been unable to find in the literature any record of 
trypiophan reactions carried out with the cerebrospinal fluid of 
premature infants. Samson (1931) states as his opinion, based on 
other studies on proteins, that qualitatively the protein in the 
cerebrospinal fluid of the newborn infant — including the premature 
— does not differ from that present in later life. However, the 
numerous positive tryptophan reactions which I obtained in new- 
born premature infants constitutes evidence against this inference. 
The relatively early change to negative described above supports 
for its part the concept that the proteins in the cerebrospinal fluid 
of the newborn premature infant qualitatively differ at least to 
some extent from those encountered in later life. It probably is 
difficult to render any other interpretation to the positive trypto- 
phan reactions which I obtained. 

I frequently observed in my tests fairly high protein values, 
particularly in the first month of life of the premature infant. It 
is a known fact that the protein concentration generally is fairly 
high also in tuberculous meningitic conditions. It could therefore 
be assumed that the positive tryptophan reaction would result 
merely from the high protein content because of a sufficient amount 
of tryptophan being included in these total protein amounts to 
produce a positive reaction. However, this probably is not the case. 
The protein content is frequently very high also in conditions of 
purulent meningitis, yet the reactions often are negative. I also 
found in the cerebrospinal fluid of poliomyelitis patients moderately 
high amounts of proteins, whereas the tryptophan reaction gave 
a negative reading. In five cases of my material of premature 
infants I also obtained a negative response in a specimen taken at 
a later puncture although the protein content in two cases was 
equally high as and in three cases even higher than in the preceding 
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puncture, which had given a positive reaction (cases No. 
13, 19 and 50). In the quantitative studies I did not fir 
highest mean protein values for the entire material until 
second week, when positive tryptophan reactions already 
considerably more infrequent than in the first week. 


Especially in cases where premature infants are the s 

of study due consideration should be given to the possibility 
a positive tryptophan reaction may be the result of « 
hemorrhage occurring at delivery. Of interest in this con: 
is the above mentioned report by LicHTENBERG on the px 
tryptophan reactions obtained in two full weight newborn 
in whom severe cerebral hemorrhages were encountered a 
sequent autopsy. In my own material of premature ne 
children I encountered fairly large cerebral hemorrhages in 
cases that had given a positive tryptophan reaction (No. 3, 5: 
The individual evidence of these cases is diminished by t! 
that cerebral hemorrhages are very common with pren 
infants. On the other hand it may be possible that the prot: 
the cerebrospinal fluid of also the full weight newborn diffe: 
what in a qualitative respect from those of later life. Lichten! 
two positive reactions probably can also be explained agains 
background. 

Taking into consideration that out of twelve premature in! 
in my series punctured during their first week of life eleven ga 
a positive tryptophan reaction, the incidence of cerebral hemor- 
rhages would be extremely high were the postive tryptophan 
reaction produced by cerebral hemorrhage. According to the aulops) 
material of YLpp6, cerebral hemorrhages — even in premature 
infants of a low birth weight — are not as frequent as this would 
indicate. 

The youngest premature infant who was punctured in my series 
and from whose cerebrospinal fluid the tryptophan reaction was 
made was three hours old (case No. 1). There were two other cases 
punctured within the first 24 hours (cases No. 3 and 5) and two 
punctured within the first 48 hours (cases No. 6 and 8). All fiv 
reactions were positive. A change to the negative had already 
taken place when a second specimen was drawn at the age of 1-1 days 
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from the infant first punctured at three hours. Similarly, the positive 
reaction of one of the two infants punctured at the age of one day 
had become negative when a second puncture was made at 17 days 
(case No. 8). 

On the basis of positive tryptophan reactions obtained by me 
immediately post partum I regard it as probable that the causative 
factor of such reactions exists already in intrauterine life. 

To resume, I very frequently obtained a positive tryptophan 
reaction from the cerebrospinal fluid of the newborn premature infant; 
this wus particularly the case in the first week of the infant’s life. 

The results of my studies on the tryptophan reaction are in my 
opinion evidence indicating that the proteins in the cerebrospinal 
fluid of the newborn premature infant at least to some extent differ 
qualitatively from those present in later life. 


4. Mastic Reaction 


Opinions diverge on the theoretic aspect of the mastic reaction. 
However, a discussion of the theory is not called for here, and I 
confine myself to the statement that recent research has proved 
the correctness of the earlier findings by EMANUEL (1915), GOEBEL 
(1921, 1924), Karka (1921) and SanLGREN (1922) to the effect 
that the nature of the proteins present in the substance under 
test is of decisive significance in the production of the mastic 
reaction. However, also the saline and hydrogen ion concentrations 
are of contributory importance in the processes of turbidity and 
precipitation. 

SKLIAR (1928) has sought to determine possible differences in 
the mastic reactions made from adult and infant cerebrospinal 
fluids. His investigations reveal no differences in this respect. 

Samson (1931), who in his investigations employed Kafka’s 
normomastic reaction exclusively, has studied the reaction in the 
cerebrospinal fluid of the child and reports negative reactions 
throughout childhood, including also the newborn period with its 
elevated protein content. In the majority of cases Samson found 
a slight turbidity in the third or the fourth tube. With the newborn 
this occasionally was not recognizable until in the fifth tube. 
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This, according to Samson, is also the response in the pren 
and full weight infants in whom no cerebral hemorrhage has oc: 
at birth, whereas infants — both premature and full wei 
with cerebral hemorrhage give a positive normomastic re 
Samson states: »Der Ausfall kann sehr ausgepragt sein, m 
er jedoch schwach aber deutlich. Wir schliessen aus ihm a) 
Geburtsschadigung auf Grund der zahlreichen védllig neg 
Befunde und der Tatsachen, dass solche Kinder eine Reihe kli: 
Zeichen aufgewiesen haben. Die Eiweisswerte sind dal: 
schieden gross. Sind sie héher als die von uns angegebenen N 
zahlen fiir dieses Lebensalter — das kann in betrachtlichem 
der Fall sein —so finden wir auch ganz erhebliche Abweic! 
des Maximums der Normomastixkurve nach rechts.» 


Personal Investigations 


The material on which I performed the mastic reaction 
fortunately a small one, consisting of 22 reactions only. 
more only one of the reactions was made from the fluid of a 
born child. The principal reason for the smallness of this m: 
is the greater importance which I placed upon certain other a 


of the investigation, and therefore in many cases a sufficient amount 
of cerebrospinal fluid was not available for the mastic react 
A classification of this material according to age is given below 
I have regarded as positive a reaction in which any tube shows 
pronounced turbidity or slight precipitation (2), or pronounced or 
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Material Used in the Mastic Reaction 
Author’s Investigation 


Age in Months No. of Cases 
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complete precipitation (3 and 4) (cf. page 20). Classified accord- 
ing to this criterion there were ten positive and twelve negative 
responses in my material. 

Of the ten positive reactions obtained, eight were in premature 
infants punctured before the age of one month and two in infants 
punctured at one to two months of age. All punctures on premature 
infants over two months old produced a negative response. I found 
very pronounced precipitation (444422) in a specimen drawn from 
the only newborn infant in this material. At subsequent autopsy 
this infant, whose cerebrospinal fluid was entirely clear, was found 
to have fairly extensive hemorrhages in the leptomeninges. The 
child’s weight at birth was 1,300 g. and it was punctured at the 
age of one day, the weight then being 1,260 g. (case No. 6, cited 
above in connection with the tryptophan reaction). In all the other 
cases of positive reaction I found turbidity or precipitation in the 
third or the fourth tube, or in both, with the exception of one case 
in which the second and third tubes already were cloudy. In two 
cases only, apart from case No. 6 described above, the reaction was 
rather strong, i.e. case No. 1 (002310) and case No. 53 (113210). 
No »clinical symptoms» of cerebral hemorrhage were present in 
these cases. Two weeks later the mastic reaction was negative in 
the latter case, although in the meantime the quantitative protein 
content had increased from 62 to 75 mg. per cent. 

Among the negative reactions I particularly wish to point out 
case No. 11. This infant, whose weight at birth was 1,570 g., was 
punctured at the age of 34 days. Pandy’s reaction from the fluid 
specimen was very strongly positive, the protein content was 
137 mg. per cent, and the cell count 39 per cmm. Regardless of 
these high cell and protein values the mastic reaction was negative. 
At the same time the tryptophan reaction was negative despite its 
having been positive a month earlier, when the protein content 
was smaller (112 mg. per cent). It is my opinion that the high 
protein content and cell count in this case apparently are in part 
due also to cerebral hemorrhage. 

My own investigations on the mastic reaction prevent me from 
concurring in Samson’s opinion, based on the normomastic reaction, 
that the mastic test can serve as an indication of the presence 
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or absence of cerebral hemorrhage at delivery. Samson 
furthermore, from the negative normomastic reactions ob! 
by him in the newborn, including the premature, that the pr 
in the cerebrospinal fluid of the newborn infant are qualit: 
exactly similar to those of the older child and that their 
position thus is identical. I must take a divergent point of 
also in this regard, for on the basis of my own investigat 
regard it as probable that the proteins in the premature i) 
cerebrospinal fluid in the first month of life and particula 
the newborn period frequently differ qualitatively, at least t: 
degree, from the proteins present in the fluid in later life. 
that my opinion is also supported by the marked concurre; 
the mastic and tryptophan reactions observed in my investiga 
I thus frequently obtained in my studies a positive mastic r 
jrom the cerebrospinal fluid of the premature infant during th 


month of life. This in my opinion corroborates the opinion fo: 


upon the results of my tryptophan reaction that the proteins i 
cerebrospinal fluid of the premature infant in the first month 0} 


and particularly in the newborn period frequently differ qualitali 


to some extent from the proteins present in the cerebrospinal flui 
later life. 
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Sugar Content in the Cerebrospinal Fluid of 


the Premature Infant 


Che sugar content of the adult cerebrospinal fluid has been the 
subject of numerous studies. According to most investigators the 
average amount of the sugar is approximately 60 mg. per cent 
(from 55 to 70 mg. per cent). In meningitic conditions these values 
are greatly below normal, but in encephalitic conditions mostly 
above normal. Comparative studies show that even in normal 
cases the ventricular fluid has a definitely greater sugar content 
than the lumbar fluid (WEIGELT 1921, CEsTAN, Riser and LABORDE 
1923, Karka 1930, Samson 1931). A certain relation has been 
found to exist in general between the sugar content of the cere- 
brospinal fluid and that of the blood, and for this reason 
most investigators recommend simultaneous determination of the 
two sugar concentrations, preferably after the subject has fasted 


for several hours. 


GRAYSEL and OrENT (1927) found that following a parenteral 
dose of sugar the sugar concentration of the blood reaches its 
maximum 27 minutes later and reverts to normal in three and one- 
half hours, whereas that of the cerebrospinal fluid does not attain 
maximum until two and one-half hours after the administration 
of sugar and reverts to normal six to seven hours after the ad- 
ministration. The subject would thus be required to abstain from 
nourishment for at least six to seven hours prior to puncture in 
order that the sugar in the fluid would be free from possible influence 
of the nourishment. Samson (1931) points out, however, the diffi- 
culty of observing this interval in acute conditions and particularly 
in the case of children, and he states that he has observed no very 
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marked effects exerted by nourishment upon the sugar ec 
of the fluid. He writes: »Tatsachlich ergibt sich trotz aller Bed: \key 
eine hohe Brauchbarkeit auch der Ergebnisse die am nicht niic )\tey 
nen Kinde gewonnen worden sind.» 

The results obtained by a number of investigators inc cat, 
that in childhood, after the first six months, the cerebro: jing! 
fluid sugar values do not generally vary appreciably from | se 
obtained in the adult. 

According to Samson the amount of sugar in the cerebros jinal 
fluid of children after the first six months of life varies bei veep 
55 and 70 mg. per cent. In only a part of the cases in this ma’ -rial 
the puncture was preceded by fasting. The values obtained wer 
distributed as follows among the cases in his materia): 


Sugar content 60 to 65 mg. per cent in 70 per cent of the « ases 


» » 55 » 60 » » » » 1D » » >» » 
» » 65 » 70 » » 
Samson states that the highest values for sugar were found in 


cases of Little’s disease and following convulsions, without any 
other exceptional features being noted in the fluid. 

Study of the cerebrospinal fluid sugar in infants under the age 
of six months has heen relatively meager. LEvinson (1928) reports 
great variations (from 45 to 95 mg. per cent) in the sugar concentra- 
tion in full weight infants during the first six months of life. and 
Samson (1931) also found great fluctuations in that of full weight 
newborn infants. In the second and third months of life, according 
to Samson, the values already are limited to from 55 to 70) mg. 
per cent; in 60 per cent of these cases they are between 60 and 65 ing. 
per cent. After the third month they are from 60 to 65 mg. per cent 
in 70 per cent of the cases. 

I have been able to find but few records of such investigations 
focused on the premature infant. Samson (1931)merely mentions 
that fluctuations are greater with them than with full weight infants 
but he reports no figures. He also omits to state the size of his 
material. 

LieBE (1940) carried out comparative determinations on 
sugar content of the blood and the cerebrospinal fluid in the mate- 
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rial comprising both premature and full weight infants on which 
he conducted also the comparative bilirubin tests referred to above. 
He classified the material into two groups as follows: 


\) 111 cases which he regards as free from cerebral hemorrhage, 
3) 33 cases with cerebral hemorrhage(!). 


In the first group the tests for blood sugar gave a mean value 
of 79 mg. per cent and those for fluid sugar a mean value of 56 mg. 
per cent. In the latter group the figures were 82 and 58 mg. per 
cent respectively. In the two groups the blood sugar/fluid sugar 
ratio was 1:0.71, which Liebe stresses as evidence of the futility 
of using comparative tests for the two sugar contents to indicate 
the presence of cerebral hemorrhage occurring sub partu. Liebe 
states that in eight of the cases in group A he found a higher sugar 
concentration in the fluid than in the blood. 


Personal Investigations 


One naturally is reluctant to keep a tiny premature infant 
without nourishment for many hours, while, on the other hand, 
it has been my effort in these studies to allow the sugar brought 
into the organism by nourishment to influence the test results 
as little as possible. Therefore, by combining with practical require- 
ments the standpoints dictated by the results of the investigations 
of GRAYSEL and OreENT I devised the following procedure. After 
a fast of about five hours during the night the premature infant 
was given its first meal at 4 or 5 a.m. The test for sugar in the 
blood was taken at 8 a.m., when, according to the last mentioned 
investigators, the effect of the meal upon the blood sugar had 
passed. I then made the lumbar puncture one hour or sometimes 
two hours later, when the effect of the meal upon the fluid sugar 
could practically be regarded as past. By that time the smallest 
infants had already received their second meal immediately prior 
to the lumbar puncture, but according to these investigators it 
could as yet occasion no rise in the sugar content of the fluid. 
If no simultaneous test for blood sugar was made, I performed the 


lumbar puncture independently of the meals. 
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The values obtained in my tests for sugar in the cerebro 
fluid are best shown by Table 15. 


TABLE 15 It 


Sugar Content in the Cerebrospinal Fluid of Premature Infants in 


ex 
Trimester of Life 
Author’s Investigations 
| | Mean Sugar Minimum pl 
Age in Months No. of Cases Content in mg. Minit = t] 
Maximum \ n 
per cent 
tl 
| 21 78.6 st 
(O—%) | (8) | (83.0) (66——-11 tl 
1—2 | 16 78.0 62 i] us 
2—3 | i | 74.9 60 
Total 51 77.4 | Gu-—104 
i.e 
Table 16 lists the results of the tests in which simulta;cous th 
determinations for sugar were made from the cerebrospinal! ‘!uid ul 
and the blood. 65 
le 
rABLE 16 
m 
Simultaneous Tests for Sugar in the Cerebrospinal Fluid and the Ll 
Premature Infants in the First Trimester bl 
Author’s Investigations al 
SO 
; Mean Sugar Content No. of Cases K( 
Age in No. of Higher Fluid § 
Months Cases Cerebrospinal than Blood §S bo 
Blood 
| Fluid Content 
Wi 
| co! 
o—1 16 81.1 77.7 | 9 | 
(0O— 14) (6) (87.0) (83.0) (3) th 
1—2 5 77.6 85.8 2 pe 
2—3 5 72.0 72.8 2 
Total | 26 | 78.7 | 73 | 13 col 
av 
I thus found rather high sugar values in the cerebrospinal fluid th 
of the premature infants in the first trimester of life, whereas des 
they were somewhat low in the blood. A fact which in my 0] ov 
is particularly worthy of note is the nearly equal level of the tota the 
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mean sugar values in the fluid and the blood, and the higher con- 
centration of sugar in the fluid than in the blood in nearly one-half 
of the cases in which simultaneous determinations were made. 
It is to be noted, however, that the mean value for fluid sugar 
exceeds that for blood sugar during the first month of life only and 
never later within the period investigated. 

The material listed in Table 15 includes cases in which the 
puncture was not preceded by special fasting. Regardless of this 
the total mean fluid sugar value in this table is slightly lower 
than that in Table 16. This finding corroborates Samson’s 
statement that complete abstinence from nourishment preceding 
the puncture is not necessarily required in order to obtain fairly 
usable values in clinical work. 

The somewhat low blood sugar values obtained in my study 
were no surprise to me, for vAN CREVELD (1929) also found low values, 
ie. between 70 and 65 mg. per cent, in the first months of life of 
the premature infant. In the first two months he obtained values 
under 70 mg. per cent in over 65 per cent of the cases and under 
65 mg. per cent in over one-half of the cases. In his opinion the 
low sugar content of the blood is first and foremost due to the 
immaturity of the liver. McKitrricx (1940) also obtained low 
blood sugar values in full weight newborn infants, these being on 
an average from 40 to 50 mg. per cent in the first week and from 
80 to 90 mg. per cent in the second week. In this country REEN- 
KOLA (1941) carried out tests for blood sugar in full weight new- 
born infants one-half hour post partum and found that in infants 
with a high birth weight (minimum 4,000 g.) the blood sugar 
content is lower than in those weighing less than 4,000 g. at birth, 
the mean value for the fermer being 59 and for the latter 69 mg. 
per cent. In any case, the values are low in both groups. 

My series is too small to permit our drawing any far-reaching 
conclusions. I further regret that the Hagedorn method was not 
available to me for the sugar determinations, as this probably is 
the best procedure now in use. In view of these facts I do not 
desire to claim for my figures statistically conclusive evidence 
even aS mean values. However, my results justify the statement 
that the sugar content of the cerebrospinal fluid of the premature 
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infant during the first trimester exceeds the normal sugar con! 
of the fluid, and when compared with the corresponding s:car 
content of the blood it very closely approaches the latter. [jy 
column for minimum and maximum values for the fluid sijvx) 
given in Tahle 15 above also clearly indicates how much gr: ste 
those variances in value are which occur shortly after birth (\\,, 
those occurring in later months. So the values in the third moni! 
already maintain a level between 60 and 84 mg. per cent (14 cases) 
Another interesting finding is the regular decline in bot! 
minimum and the maximum values as the children advan 
age The greatest variations in my material are found wit! 
premature infants of the lowest birth weight. I obtained the hig \icst 
sugar value of all the cerebrospinal fluids tested in my materia 
(106 mg. per cent) from an infant who had a weight of 1,600 © a 
birth and was punctured at the age of five days, when the weight 


was 1,560 g. The concentration of sugar in the blood was at thy 
time 80 mg. per cent (case No. 15). 

In seeking the reason or reasons for the rather high sugar values 
which I obtained in the specimens of cerebrospinal fluid collected 
from premature infants in their first trimester, meningeal perme- 
ability could be regarded as the most probable cause. I already 
found it to be the principal factor in the causation of the increased 
protein and cell concentrations established in my tests. Indeed, it 
seems to me quite obvious that also my elevated sugar values are. 
at least to a great extent, produced by the increased permeability 
In the first place these values are higher immediately post partum 
than at any later time, when also the permeability has decreased, 
and, secondly, the values are higher with premature infants o! 
low birth weight, who apparently also have the highest permeability 
LaHDENSUU (1947) has by actual experiments demonstrated an 
increased permeability for sugar in infants. Following an intra- 
venous injection of a 50 per cent solution of glucose, usually in an 
amount of 10cc., he noted that the sugar content of the cerebrospinal! 


fluid was somewhat increased, and following a similar intralumbar 


injection he found an unexpectedly great increase in the blood 
sugar values. 
The elevated sugar concentration of the cerebrospinal fluid 
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observed by me readily raises the question of its possible signifi- 
cance in the development of the premature infant and particularly 
of is brain. The so-called megacephalic condition (YLPP6), common 

cially with premature infants of the smallest size, also comes 

\ind in this connection. In comparing the size of the premature 

ut’s head with its other body measurements the dispropor- 

itely large size of the head is always noticed. When the child 
proximately from six to eight months old the head, according 

YIlpp6, has attained its greatest size in relation to the length 

‘he body or to the breast measurement. Earlier, therefore, 
hydrocephalus was believed to be present in this case, but by means 
ot sumerous autopsies Ylpp6 demonstrated that in the great 
majority of cases no particular dilatation of the lateral ventricles 
could be found and that the case merely was one of a relatively 
large brain, the consistency of which was approximately normal. 
Yippo states: »Trotz der starken allgemeinen Wachstumshemmung, 
die ich bei den kleinen Friihgeburten festgestellt habe, hat sich 
das Gehirn ungestért weiter entwickelt. Das Gehirn der Friih- 
geburten scheint somit in seinem Wachstum eine von dusseren 
Umstanden und extrauterinen Schadigungen vollkommen un- 
abhingige Selbstandigkeit zu wahren.» The brain of the premature 
infant thus follows its own laws of development. 

It may be possible, in my opinion, that the high sugar concentra- 
tion of the cerebrospinal fluid plays a part in this disproportionately 
active growth. Thus sugar would constitute the essential building 
and nourishing material for the brain tissue or at least function 
in the manner of a catalyst of some kind in the formation of brain 
tissue. In KarKa’s opinion the sugar present in the cerebrospinal 
fluid should be regarded in general as nourishment for the brain 
tissue. This seems to be corroborated by the fact that under normal 
conditions the concentration of sugar is according to many in- 
vestigators greater in the ventricular fluid than in the lumbar 
fluid, although the cell and protein contents of the ventricular 
fluid are lower than those of the lumbar fluid (cf. above). 

On this basis it could also be regarded as possible that the high 
sugar values of the cerebrospinal fluid would not be a result of 
increased permeability alone but that the brain tissue also would 


have at its disposal certain factors which make the reten| 
sugar possible. This would form a natural explanation for th: 
in which the sugar content of the cerebrospinal fluid greatly e) 
that of the blood, as for instance case No. 15 described ab: 
which the former was 26 mg. per cent higher than the latter. If; 
ability is high in both directions and the amount of sugar 
cerebrospinal fluid is higher to a marked degree than that 
blood, the sugar, theoretically considered, should be reco: 
from the fluid into the blood. The hypothesis of a sugar-ret 
capacity of the brain tissue which I presented above woul: 
seem comparable to the phenomenon encountered in the r 
of the mother and the fetus in gestation, in that the fetus 
from the mother all that it requires without regard to her con 
to any great extent. This was observed particularly under 
wartime conditions when in spite of the undernourished con 
of the mothers the children born were generally of a normal w 
Apparently also for other reasons the sugar requirement « 
newborn infant is relatively great. The low fluid sugar values 
newborn including the premature established by several inv: 
tors are in my opinion explicable by the fact that the org: 


rapidly consumes the substances that it severely needs. Even 
infants of a very high birth weight the blood sugar values have 
found to be low (REENKoLA). Moreover, there apparently « 
an exceptionally high sugar requirement in the premature ii 
who during the too brief intrauterine life was not able to o! 
from the mother’s organism sufficient amounts of the bu 
material which it needed. 


I have accordingly found that the cerebrospinal fluid of th: 


mature infant contains a fairly high concentration of sugar. par- 


licularly in relatien to the concentration present in the blood. 


cerebrospinal fluid sugar values are the highest in infants unde: 


month of age, in whom according to my investigations the mean vali 


may even slightly exceed the corresponding mean value of th 


hlood 


sugar. As the main cause of the relatively high fluid sugar values 
found in my series I regard the increased permeability of the hesulo- 


encephalic barrier. 
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X. Uranin Test on the Meningeal Permeability 
of the Premature Infant 


it is but natural that the penetrability of the hemato-encephalic 
barrier has been a matter of interest to numerous scientists for 
the purpose of determining whether foreign substances entering the 
blood stream can become diffused into the cerebrospinal fluid, and 
if so, to what extent. 

Various investigators have suggested the employment of 
different substances for the study of this phenomenon. So SicarpD 
(1902) recommended iodides, MesvREzAT (1912) nitrates (salt- 
peter), WALTER (1925) bromides, and Karxa (1912) uranin (fluore- 
scein sodium). 

The last mentioned substance has proved by far the superior 
for the purpose. It is easily, distinctly and rapidly recognizable 
even in very low concentrations, it is harmless to the organism, 
and is conveniently administered also by intramuscular injection, 
which is conducive to the accuracy of the dosage. In conducting 
experiments with small children an injectien is greatly to be pre- 
ferred to oral administration from the point of convenience. It 
furthermore removes the factor of indefiniteness which arises 
should the child vomit and uncertainty be created in regard to the 
amount of substance remaining in the body. 

In fact, recent investigators (SCHONFELD 1921, JERVELL 1925, 
FEIGEL 1927, LEoNow 1927, EssELBRUGGE 1929, ScuippERS and 
PeTterRS 1929, SCHAFERSTEIN 1929, Samson 1931) have exclusively 
employed uranin in the study of meningeal permeability. 

SCHONFELD conducted his tests primarily upon adult patients 
affected with lues of the central nervous system. In the majority 
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of cases he administered uranin orally (6 to 8 g.) and was al 
recognize almost without any exception uranin in the c 
nervous system of the lues patients. With most subjects th: 
centration of the stain attained maximum three hours aft 
ministration. Recognition was the most rapid (one hour) ji 
cerebrospinal fluid of patients with progressive paralysis. A 
as 17 hours after ingestion of the uranin Schénfeld was a! 
discern a very faint tinge in the fluid. 

JERVELL recommended uranin as a diagnostic mediu 
meningitic condition with children. His dosage was 0.03 
kilogram of body weight, chiefly administered orally. If the p 
was in a bad condition or had difficulty in swallowing, intramu: 
injection of a 20 per cent solution of uranin was made. A lu 
puncture was performed three hours after the administration 


distinct fluorescence was noted in all cases of meningitis. 

FEIGEL in his studies reached the conclusion that 0.03 
uranin per kilogram of body weight is an excessive dosage. for 
the stain becomes diffused into the cerebrospinal fluid of eve. th 
majority of healthy infants and he feels that the precision o! th: 
test is interfered with. Feigel therefore regards an amount of 
0.02 g. per kilogram of body weight more advisable. The punctures 


were made by him two and one-half hours after the administration 

LEoNow carried out uranin tests on 102 children who were 
»mormal but mostly affected with various diseased conditions» 
Thus, in addition to healthy children, his material comprises infan 
patients with, among other diseases, enteritis, pneumonia, tuber- 
culosis, and various pathologic conditions of the central nervous 
system such as cerebral meningitis, encephalitis, Little’s discase, 
epilepsy and cerebral hemorrhage. Leonow generally employed a 
dosage of 0.03 g. of uranin per kilogram of body weight in th 
form of a 15 per cent solution injected intramuscularly, except in 
certain cases of meningitis, in which he administered smaller doses. 
In all the conditions of cerebral meningitis he found a pronounced 
stain in the cerebrospinal fluid. This stain maintained for an 
exceptional length of time, in one case for over four days. Irom 
this he made the inference that in meningitic conditions not only 
the permeability of the hemato-encephalic barrier is increased but 
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also the resorption system is disturbed and the latter process 
greatiy retarded. Increased permeability was noted by Leonow 
also in severe cases of enteritis and in pneumonias and toxic condi- 
tions. The permeability was also elevated in a child with Little’s 
disease and on an exceedingly high level in a case of cerebral 
hemorrhage. He also found the permeability to some degree elevated 
in healthy infants during their first year of life and particularly 
during the first six months. The observation was made by him 
in the healthy infants that age is a factor of greater significance 
than body weight, for even in severely atrophied children of nearly 
one year of age the permeability was very much lower than in 
high weight children about six months old. 

ScuIPPERS and PETERS came to the conclusion in their studies 
that small amounts of uranin, i.e. 0.025, 0.015 or even 0.010 g. 
per kilogram of body weight are preferable, for also in their opinion 
the use of larger amounts interferes with the precision of the test. 
They generally performed the lumbar puncture already one-half 
hour after intramuscular injection of uranin. 

SCHAFERSTEIN also experimented with dosage of varying 
amounts. At first he used 0.03 g. per kilogram of body weight, but 
regarding this as excessive he reduced it to 0.02 g., which he found 
greatly preferable in practice. He later made a further reduction 
to 0.015 g., which he regards as the optimum dosage. The lumbar 
puncture was generally made by him already forty minutes from 
the uranin injection. Schaferstein established that in toxic 
conditions of enteritis the permeability was greatly above the 
normal level, and he regards this an etiological factor in the causa- 
tion of neurotoxic symptoms. 

ESSELBRUGGE reports that following an injection of uranin the 
skin and the sclerae take an intensive yellow stain already after 
a period of from ten to twenty minutes. It disappears from the 
skin in from two to nine hours, but uranin can be recognized in the 
urine as late as 36 hours from the injection (60 specimens of cerebro- 
spinal fluid). 

SAMSON states that he always employs an intramuscular dose 
of 0.03 g. per kilogram of body weight and performs the lumbar 
puncture two and one-half hours after administration. Consistently 
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with the findings of other investigators he ascertained a som: 
increased meningeal permeability during the first year of the i; 
life and in particular during the first six months. 


Personal Investigations 


In my own studies I employed uranin in a dose of ( 
per kilogram of body weight (cf. Methods of Investig 
administering it always as an intramuscular injection of a 2 
cent uranin solution. My cases comprise 11 premature infa 
whom I performed 37 successful punctures, the specimens 
containing no blood. One puncture only was made on four i: 
always two and one-half hours after injection of the stain, « 
infants it was made four times, on one six times, and on on 
times. In the latter two cases the last puncture took place 24 
after injection. All the other punctures were generally m 
intervals of one-half or one hour. The lowest birth weight 
premature infants in my uranin staining test series was 1 
and the highest 1,920 g. The age of the infants at the | 
puncture varies from 26 days to nine months. 

As a comparison I also carried out tests with uranin on 
weight infants hospitalized for various diseased conditions. 1] 
eight punctures were made on these children. 

Soon after the injection of uranin the skin and in par 
the sclerae of all the premature infants in my material acqui 
strong yellow color. With the smallest infants this occurred a 
one minute after injection. Several hours later the yellow col: 
still recognizable in the skin and sclerae of all the infants. | 
not ascertain any adverse effects upon the children from thx 
the stain and there was no disturbance in the normal incr 
weight following the punctures. 

The results of my investigations will be seen from Ta! 
in which the children are numbered consecutively according t: 
at the time of puncture. The age has been rounded oul 
nearest full month. To avoid confusion with the main series used 
in my investigations the uranin test material is numbered irom 
101 upward. The figure given in the column captioned »Dilution 
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TABLE 17 
Uranin Test in Premature Infants 
Author’s Investigations 


| re 
Weight |Weight at! No. Psy Dilution 
at Birth,! Puncture,' of Cells rir Coef- 


| Injection 
grams grams | per cmm. ficient 


Age, 
months 


1,340 1,790 12 


1,410 2,950 


1,570 2,900 


1,600 3,460 
1,820 4,700 


4,110 


4,43uU 


1,920 7,420 
1,700 4,860 


| | 
| | = | | 
1 Vy 0+ 
1 4 
11, 6 
2 5 
we | 2 1,830 | 2,270 8 1, 1 
| 
| 1 5 
1% 5 
2 4 
6 3 
| 
| 20 O+ 
24 
13 2 8 5 
104 | 3 12 1 3 
11; 5 
| | 2 6 
| 
15 | 3 1,700 3,500 6 Vy, 1 
| 1 5 
| | 
2 4 
| 106 3 7 21, 4 
| 107 | 4 2 1 
1 5 
11% 4 
4 
| 
| 108 4 1,850 5 
| 1 3 
11, 4 
2 3 
6 3 
24 O+ 
| 109 6 1120 | 1 1 
| 1 3 
3 
| 2 4 
} 110 9 4 2% 3 
| 411 9 1 2% | 3 


Coefficient» indicates the last dilution of cerebrospinal fluid 
an equal amount of distilled water which still is fluorescent no 
fluorescence was seen in the first dilution the sign + will ind at 
that the undiluted fluid was fluorescent. 

It will be seen from this tabulation of the results of my «wy 
investigations that uranin given to premature infants is coniryed 
into the cerebrospinal fluid to a very great extent and within « la. 
lively short time. This is an indication of exceedingly great meni jeql 


permeability in premature infants. Another observation worli., oj 
notice is in my opinion the decrease which sets in fairly soon i» th 
concentration of uranin in the cerebrospinal fluid. nunv 
cases a lower concentration is already found at the puncturi dle 


two hours after injection than in the preceding puncture. 

For comparison, the uranin test results obtained by the sim 
method from the full weight children are similarly tabulat«: i; 
Table 18. 

In this material of full weight children a high meningeal perme- 
ability is found only in the case of a child affected with tuberc: ‘ous 
meningitis. With infants under one year I found, corroborating th 
findings of other investigators, that some amount of uranin is 
conveyed into the cerebrospinal fluid but that this amoun| is 
considerably smaller than in-the case of premature infants. I regard 
case No. 112 as particularly striking. The child’s weight at th 
time of puncture was not more than 3,210 g., yet the dilution 
coefficient did not exceed 1 in any of the four punctures mack 
With premature infants of the same age and about the same weighit 
I found a dilution coefficient of from 4 to 6. 

By means of these uranin tests it has been possible for me to «also 
obtain experimentally proved evidence of an extremely high meningeal 
permeability in premature infants. Thus I have obtained the support 
of experiment to the opinion expressed by me above in several con- 
nections that many of the deviations from the normal found by me 
in the properties of the cerebrospinal fluid of the premature injant 
are chiefly produced by an increased meningeal permeability in the 
premature infant. 
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TABLE 18 
Uranin Test in Full Weight Children 


Author’s Investigations 


Weight, |Weight at} No. of Int = al | Dilution 
at Birth,| Puncture,} Cells Coef- Diagnosis 
No onths Injection, 
grams grams | percmm. ficient 
hours 
112 3 3,120 3,210 0 1 | 0 Atrophia 
1% 1 
2 1 
21, 1 
3 
113 j 3.440 4,860 2 1 Gastro- 
1 enteritis ac. 
2 1 
2% 1 
114 5 3,360 7,330 0 1', Enteritis ae. 
115 7 3,400 8,080 110 1, 1 Meningitis 
1 6 tuberculosa 
11, 
2% 
6 3 
116 | 9 3,200 8,940 1 1 Pyelitis ac, 
1', 1 
2 1 
21, "2 
| 3 0+ 
117 | 10 3,100 8,400 1 1 - Otitis med, 
1% 0-7 supp. 
2 1 
2% O+ 
18} 13 4,000 | 11,750 0 1 Broncho- 
| 2 pneumonia 
21, 
19) 13 3,700 | 9,380 0 i Enteritis ac. 
0+ 
2 O+ 
2% o+ 
120 | 15 3,300 7,790 1 2% O+ Enteritis ac. 
121 | 24 3,000 9,900 0 1% Otitis med. 
2% supp. 
122) 47 3,200 | 16,500 0 1 Asthma 
bronchiale 


XI. Some Minor Observations on the 
Properties of the Cerebrospinal Fluid of t! 
Premature Infant 


I was unable to find any correlation between the amo 
physiological reduction in weight in the premature newborn 
(in my material from 3 to 23 per cent) and the cell and ; 
contents of the cerebrospinal fluid in cases where the \ 
following the reduction. soon began to rise. Where on the 
hand the weight maintained the low level for some length o 
I uniformly made a finding of relatively high amounts of c 
protein. At the same time the vital functions of such pre 
children were very low in several respects, they ate poor 
a great tendency to subnormal temperature and also freq 
were cyanotic. 

With these premature infants the cerebrospinal fluid d 


post mortem was sometimes found to have a very high pr 


content. In one of these cases, dying at the age of eleven day 
protein content was 325 mg. per cent. This specimen o! 
naturally is not included in my material, but I have the sp: 
withdrawn from the same child at the age of one day, whic 
tained 112 mg. per cent of protein (case No. 7). According 
protein concentration had increased greatly within ten 
On the whole, however, I huve not found the fluid obtained 
premature infants post mortem to greatly differ from thal 


drawn in vivo, even if some small increase in the cell and p! 


contents are common. 
In all the cases of premature infants punctured by m« 
Helsinki Municipal Epidemic Hospital a full blood pictu: 
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taken at intervals of two weeks. I could establish no interrelation 
between the alterations in the blood picture and fluctuations in 
the amounts of cells and protein in the cerebrospinal fluid. Not 
even severe anemia had any effect on the properties of the fluid, 
these always Maintaining their own course. Also this circumstance 
demonstrates that the brain of the premature infant follows its 
own laws of development, as in the phenomenon of megacephalus 
mentioned above 

iiven if IT encountered fairly high amounts of protein in the 
cerebrospinal fluid of the premature infant I was in no instance 
able \o find so-called cobweb formation in stagnant fluid. 

No differences could be ascertained by me in the properties 
of the cerebrospinal fluids withdrawn from premature infants of 


the male and female sex. 


XII. Summary and Conclusions 


In this study I have performed a total of 200 lumbar | .:i\c- 
tures on 100 healthy premature infants. I have further perforined 
37 lumbar punctures on 11 premature infants following an i ‘ra- p! 
muscular injection of uranin, and 38 lumbar punctures on 1! !y 
weight children under similar conditions. 

The answers obtained in these investigations to the ques) ions 
which I had set when proceeding to conduct the tests are br efh 
stated in the following. 


J. A. The withdrawal of cerebrospinal fluid from the pren 


infant by lumbar puncture is an entirely successful procedur« 
the 


B. I have withdrawn from premature infants at one punc! ur 
amounts varying from 3 to 8 cc. No adverse effects from this 
the development of the premature child have been noted. «nd C0 
I therefore regard the performance of a lumbar puncture upor pi an 
mature infants as fully harmless. of 


C. Cerebrospinal fluid is present inthe small prenature injant 
in amounts varying from about 10 to about 20 cc., and in the large 
premature infants in amounts from aboul 20 to about 30 cc. 


2. A. With the exception of two cases all the specimens ol 
cerebrospinal fluid collected by me were clear. Microscopic exa!iina- 
tion revealed that the slight turbidity occurring in these two 
specimens was due to the presence of red blood cells. Blood-linged 
cerebrospinal fluid specimens thus were present in my material in 
2 per cent of the cases. 
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B. The cerebrospinal fluid of the newborn premature infant 
is almost regularly yellow or yellowish. I have frequently found a 
yellow coloring in the cerebrospinal fluid of the premature infant as 
lale as the second month of life. At least to a major extent this color 
is produced by bilirubin. The latter substance becomes diffused into 
the cerebrospinal fluid from the blood chiefly by means of the meningeal 
permeability, which is tncreased in a marked degree in the premature 
injunt. However, cerebral hemorrhage occurring sub partu may also 
tend to increase the bilirubin content of the cerebrospinal fluid. 


C. In numerous cases it may be possible to regard as 
probable, by evaluation of the appearance of the cerebrospinal 
fluid and by the results of investigations related thereto, that 
cerebral hemorrhage has occurred at delivery, but definite inference 
of the presence or absence of such hemorrhage cannot be made by this 
means in by far all the cases. 


3. A. The cell count and the amount of protein in the cerebro- 
spinal fluid of the premature infant are considerably higher than 
those in the normal fluid and moderately higher than even those in 
the fluid of the full weight newborn infant. 


B. With premature infants of a low weight at birth the cell 
count and the amount of protein in the cerebrospinal fluid are higher 
and maintain the elevated level for a longer period of time than those 
of premature infants with a higher weight at birth. The protein con- 
centration of the cerebrospinal fluid of the small premature infant 
sometimes exceeds the normal also during the second six month 


period of life and even at the age of one year. 


C. As the primary cause of the elevated cell and protein con- 
centrations which I obtained in the premature infants I regard 
the great increase in the meningeal permeability in these children. 
Al the same time, however, I consider it very probable that in certain 
cases the elevated cell and protein concentrations are augmented by 


a condition caused by cerebral hemorrhage which has occurred sub 
partu. 
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4. On the basis of the results of the tryptophan and mastic reac! 
carried out by me I regard it as very probable that the proteins present 
in the cerebrospinal fluid of the premature infant frequently dijfer 
qualitatively to some extent in the first month of life and particularly 
in the newborn period from the proteins found in the cerebrosj)'nal 
fluid in later life. 


5. I have found the sugar values in the cerebrospinal flui.. of 
the premature infant to be fairly high and on an approximate ! ve! 
with the blood sugar values determined simultaneously. I regard 
the increased meningeal permeability in the premature infani as 
the principal reason for these values. 


6. Following an intramuscular injection of uranin I have no'ed 
that the diffusion of the stain into the cerebrospinal fluid of the 
premature infant is considerably more rapid and greater in amount 
than with the full weight infants of my control material. J ‘hus 
have been able to demonstrate also by experimental work thal the 
premature infant has a very greatly increased meningeal permeability. 
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Xifl. Zusammenfassung und Schlussfolgerungen 


Es wurden fiir 100 gesunde Friihgeburten insgesamt 200 Lumbal- 
punktionen ausgefiihrt. Ausserdem habe ich nach einer intra- 
muskularen Uranininjektion fiir 11 Friihgeburten denselben 
37 Lumbalpunktionen samt ebenfalls nach einer Uranininjektion 
fir 11 ausgetragene Kinder 38 Lumbalpunktionen gemacht. 

Die Antworten auf die von mir vorgelegten Fragen sind nach 
meinen Untersuchungen in aller Kiirze folgende: 


1. A. Das Erhalten des Liquor cerebrospinalis aus dem Friih- 
geburten mit der Lumbalpunktion gelingt ausgezeichnet. 


B. Ich habe aus den Friihgeburten 3—8 ccm Liquor cerebro- 
spinalis auf einmal herausgenommen. Dieses habe ich die Entwick- 
lung des Friihgeburten in keiner Weise beschadigt zu haben fest- 
gestellt, aus welchem Grunde ich die Ausfiihrung der Lumbal- 
punktion dem Friihgeburten fiir gefahrlos halte. 


C. Die Menge des Liquor cerebrospinalis betragt bei kleineren 
Friihgeburten etwa 10—20 ccm und bei grésseren etwa 20—30 ccm. 


2. A. Ausser. 2 Fallen sind alle Spinalfliissigkeiten klar ge- 
wesen. Bei einer mikroskopischen Untersuchung zeigte sich in 
diesen 2 Spinalfliissigkeiten eine schwache Triibung durch rote 
Blutzellen veranlasst. Es sind von meinem Material also 2°%, blut- 
enthaltende Spinalfliissigkeiten. 


B. Die Spinalfliissigkeit des neugeborenen Friihgeburten ist 
beinahe regelmdssig gelb oder gelblich. Gelbe Farbe habe ich in der 
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Spinalfliissigkeit der Friihgeburten oft noch auch wahrend des zux 
Lebensmonates festgestellt. Die Farbe ist wenigstens hauptséiic/ 
durch Bilirubin verursacht. Dieses wandert in die Spinaljliissiy 
aus dem Blute vorzugsweise infolge der bedeutend erhéhten mening: 
Permeabilitat bei den Friihgeburten, es kann aber in einigen Fi 
eine eventuelle Gehirnblutung bei der Geburt auf die Bilirubinm 
einigermassen erhéhend wirken. 


C. Bei vielen Fallen kann man auf Grund des Ausse| 
der Spinalfliissigkeit und durch die sozusagen damit verbund 
Untersuchungsmethoden erhaltener Untersuchungsergebnisse 
wahrscheinlich halten, dass bei der Geburt eine Gehirnblut 
vorgekommen ist, aber einstweilen ist es bei weitem nicht in 
méglich durch die gebrduchlichen Methoden mit Sicherheit 
zustellen, ob eine Blutung vor sich gegangen hat oder nicht. 


3. A. Die Zellen- und Eiweissstoffmengen in der Spinaljliis 
keit eines neugeborenen Friihgeburten sind bedeutend grésser als 
Zellen- und Eiweissstoffmengen des normalen Liquors und ansehi 
grésser als die des Liquors eines ausgetragenen neugeborenen Kin 


B. Bei den Friihgeburten mit kleinerem Geburtsgewicht 
die Zellen- und Eiweissstoffmengen grésser und verbleiben gri 
als die normalen Menyen eine langere Zeit als bei den Friihgebu 
mit grésserem Geburtsgewicht. Die Eiweissmenge in der Spinal- 
fliissigkeit des Friihgeburten mit kleinerem Geburtsgewicht iiler 
steigt bisweilen die normale Menge noch wahrend des zweiten Ha!b- 
jahres und bisweilen sogar im Alter von einem Jahre. 


C. Fitir den wichligsten Grund der von mir festgestellien 
grésseren als die normalen Zellen- und Eiweissmengen halte ich div 
bei den Friihgeburten bedeutend erhéhte meningeale Permeabililiil. 
Gleichzeitig halte ich jedoch fiir sehr wahrscheinlich, dass in einiyen 

] 


Fallen zur Erhéhung der Zellen- und Eiweissmengen eine bei dei 
Geburt eventuell vorgekommene Gehirnblutung beigetragen hat. 


!. Auf Grund der mit Tryptophan- und Mastixreaklionen 
erhaltenen Untersuchungsergebnisse halte ich fiir sehr wahrscheinlic! 
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duss die Eiweissstoffe in der Spinalflissigkeit eines Friihgeburten 

wihrend des ersten Lebensmonats und besonders bei den neugeborenen 

Friihgeburten oft in ihrer Qualitaét einigermassen von den Eiweiss- 
jfen eines spdleren Alters abweichen. 


5. Die Zuckerwerte in der Spinalfliissigkeit des Friihgeburten 
habe ich ziemlich hoch und im Vergleich zu den gleichzeitig genom- 
menen entsprechenden Zuckerwerten des Blutes ungefahr auf 
derselben Héhe stehend festgestellt. Den hauptsachlichen Grund 
zu den von mir konstatierten hohen Zuckerwerten der Spinal- 
flissigkeit will ich in der erhéhten Permeabilitaét bei den Frih- 


geburten sehen. 


6. Nach intramuskuldren Uranininjektionen habe ich festgestellt, 
dass Uranin in die Spinalfliissigkeit des Friihgeburten bedeutend 
sclineller und in bei weitem grésserer Menge wandert als bei den 
ausgetragenen Kindern meines Vergleichsmaterials. Mithin habe 
ich auch experimentell beweisen kénnen, dass die Friihgeburten 
bedeutend erhéhte meningeale Permeabilitat besitzen. 
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XIV. Résumé et Conclusions 


Nous avons pratiqué 4 100 avortons sains en tout 200 ponct: 
lombaires. De plus nous avons, aprés une pigire intramuscul: 
d’uranine, éxécuté 37 ponctions lombaires chez 11 avorton: 
38 ponctions lombaires chez 11 enfants normaux. 

Les réponses aux questions posées par nous sont sur base 
mes recherches précédentes briévement les suivantes: 


1. A. Obtention du liquide rachidien d’un avorton par pone! 
lombaire réussit extreémement bien. 


B. Nous avons pris des avortons 3—8 cm*® du liqui 
rachidien par fois. Nous n’avons pas pu constaté que cela aura 
eu une influence nocive au avorton, de sorte que nous considéro 
la ponction lombaire comme une opération sans danger au avort: 


C. La quantité du liquide rachidien des avortons plus } 
est env. 10—20 cm’ et celle des avortons les plus grands est «1 
20—30 cm’. 


2. A. Sauf deux échantillons tous les liquides rachidiens on! 
été clairs. La microscopie a montré un léger trouble dans ces deux 
liquides, provenant des globules rouges. Dans mes cas il y a dom 
2% d’observations 4 liquides rachidiens contenant du sang. 


B. Le liquide rachidien d’un avorton nouveau-né est presque 
réguliérement jaune ou jaundtre. Nous avons constaté une nuance jaun¢ 
dans le liquide rachidien de l’avorton souvent méme dans son troisiéme 
mois de la vie extrauterine. Cette couleur devient au moins principale- 
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ment du bilirubine; ceci est conduit au liquide rachidien du sang, 
principalement & cause de la permeabilité considérablement augmentée 
des méninges chez les avortons, mais dans quelques cas ’ hémorrhagie 
cérebrale pendant LT’accouchement peut influer dans une certaine 
mesure sur la quantité du bilirubine dans le liquide rachidien. 


C. Dans un grand nombre de cas on peut supposer la pré- 
sence d’une hémorrhagie cerébrale obstétricale en se basant sur 
’éxamen du liquide rachidien mais jusqu’éa nouvelle ordre une 
constatation certaine n’est pas possible sans autopsic. 


3. A. Les quantités de globules et de l'albumine dans le liquide 
rachidien d’un avorton nouveau-né sont largement supérieures a 
celles du liquide normal et méme considérablement supérieures a 
celles du liquide d'un nouveau-né a terme. 


B. Les avortons d'un moindre poids de naissance ont des 
quantités de globules et de l'albumine supérieures 4 celles des avortons 
d'un poids plus grand de naissance et aussi elles restent supérieures 
aux normales un plus long temps. La quantité d’albumine dans 
le liquide rachidien d’un avorton d’un moindre poids de naissance 
est quelques fois supérieure pendant normale méme 4 le six mois 


et parfois jusqu’ 4 l’Age d’un an. 

C. Nous considérons comme raison principale pour les quantités 
de globules et de l'albumine que nous avons constalées supérieures 
aux normales le perméabilité des méninges notablement augmentée des 
avortons. Nous trouvons cependant trés vraisemblable, que I’ influence de 
'hémorrhagie cérébrale dans l'accouchement augmente dans quelques 
cas la quantité de globules et de l’albumine dans le liquide rachidien. 


4, Sur base des résultats de recherches au quels nous sommes arrivé 
par les réactions de tryptophan et de mastix nous trouvons bien probable 
que l'albumine dans le liquide rachidien d’un avorton dans son pre- 
mier mois et surtout chez les nouveau-nés se différe souvent en qualité 
dans quelque mesure de celle d'un dge plus avance. 


9. Nous avons constaté que les quantités du sucre au liquide 
rachidien d’un avorton sont assez hautes et sont bien comparable 
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avec les valeurs du sucre sanguins correspondantes. Nous consic« 
la raison principale pour les valeurs assez hautes du sucre da 
liquide rachidien, la perméabilité augmenté des méninges 


avortons. 


6. Aprés une piqdre intramusculaire d’uranine nous avons 
staté que la conduite de cette substance au liquide rachidic: 
considérablement plus vite et plus abondante chez les avo 
que chez enfants normales dans le groupe de comparaison. 
avons ainsi pu démonitrer aussi par la voie expérimentale que les avo 
ont une permeabilite des méninges considérablement augments: 
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XV. Table of Certain Test Results 


rABLE 19 


at Punc-| count cyte 
ture, per count mg % 
grams | cmm. |percmm. 


Weight 


| Weight | Cell |/Erythro- 
at Birth, 


Trypto- | Fluid 
phan | Sugar, 
Reaction] mg % 


| : 66 
78 
1640 2: 68 

1300 

1580 1550 
920 900 

900 890 

1300 1260 
1320 1300 
2000 1830 
2040 

2400 

2840 

3280 

3550 

1070 

1450 

1700 1650 
1680 

2100 

2390 

1750 

1970 

2320 

2660 

2940 

1390 

1360 

1430 

1800 

1600 

1950 1770 
1810 

2350 

2250 2040 
1700 

1600 1560 
1740 


/ 
} 
| | 
| Blood 
grams | | Sugar, 
| | ms % 
| 
24 | 
4 | 
28 
2 12,24 | 64 
24 
| 16/24 
5125/24 | 
1 
| 
| 
17 | 
| 62 
| | 
| 
| 
) » | 96 
16 | 78 
| 
14 } 
3 | 
| 
30° | 72 
38 | | 
11 | 
20 | 78 
18 | | 
12 | | 
13 j | | 
| | 
17 | 
14 { 
16 | 
15 5 | 
19 sv 


TABLE 19 (Cont.) 
Case| Age, _Weight Protein, Trypto- Fluid 
No. | days at Birth, ture, per count mg % phan Sugar, 
grams grams | cmm. |per cmm. Reaction| mg ° 
| 
15] 33 2090 6 2 31 | 88 
17 2570 7 1 44 80 
61 2980 5 3 50 | 70) 
16 5 1690 1560 13 39 106 + 
21 1940 1 0 69 = | Of 
39 2340 9 { 63 
53 | 2670 6 1 56 | 
63 2850 4 56 
82 3340 6 i 38 
17 5 | 2140 | 1830 8 { 125 
18 5 2150 2060 16 0 75 96 
19 2320 6 2 50 
33 2750 6 0 31 | 76 
17 3270 3 0 14 76 
61 3620 2 i 14 | 80 
19 6 1820 1750 8 1 100 4 
24 2160 § 0 69 + 68 
12 2560 6 3 81 
56 2990 8 3 63 
70 3370 1 25 50 | 
20 6 1970 1900 10 5 100 | 
22 2200 8 37 69 + | 66 
37 2540 6 7 69 
51 2860 6 2 63 
65 3240 4 2 31 
79 3420 11 0 
93 3770 3 1 38 80 
21 7 1900 1380 15 5 100 
22 8 1850 1600 8 1 106 86 
22 1840 8 3 100 
36 2300 10 2 63 
64 2550 7 0 63 75 
23 Ss 1920 1670 8 0 81 
25 1980 10 9 106 
410 2380 6 2 88 | 88 
55 2760 4 1 63 
69 2980 9 1 50 
83 3370 6 0 63 
101 1210 8 1 44 


2 Cas 
No 
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38 
39 1 
1 
6 
1 
14 
21 
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TABLE 19 (Cont.) 


Weight | Cell |Erythro- 
at Punc-| count cyte /|Protein, 
ture, per count 

grams | cmm. /percmm. 


Trypto-| Fluid | Blood 
phan Sugar, Sugar, 
Reaction| mg % mg % 


Weight 
at Birth, 


1775 1370 é 27 
2280 2120 
1300 1150 
1820 1690 
1890 
2310 
2600 
2950 
3380 
2050 1680 
2090 2120 
1300 1130 
1760 1800 
2110 
2590 
2870 
3090 
3470 
1700 1760 
1770 1560 
1880 1580 
2300 2180 
1600 1790 
2100 
2090 
2000 
3000 
730 
2070 
2360 
2610 
3470 
3540 
2210 2230 
2600 
2960 
4220 
1650 


ow 


Ww 


oR WO A 


Cast ige, 
| No.| days | grams 
9 138 . | 
| 25 9 163 
| 26 10 
| o7 | 10 100 rs 90 82 
24 63 
38 75 
52 56 
| | 66 56 70 
80 44 84 
28 10 75 
29 10 50 
11 188 
| 31 12 69 — 
26 63 
| 42 63 62 78 
| | 57 50 
56 
| &5 ao 
32] 14 269 
133] 14 138 
34] 14 213 
35 | 14 
36 17 106 72 75 
31 69 62 
| 45 69 96 
617 75 — 
64 25 98 
38 } 18 125 
39} 19 69 4 86 92 
| 34 63 - 
| 44 63 
| 68 38 
| 82 25 74 
0; 19 75 a 86 90 
| 34 63 — 
14 75 
| 80 31 
11} 21 50 75 
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Weight 
at Birth, 
| grams 


Weight 
at Punc- 


grams 


Fluid 
Sugar 
mg 


NNN 


1900 
2000 
2500 
2400 
2480 
1530 
1530 


1810 
2050 


1980 
1780 


2260 


1120 


1480 


2400 


1500 


1500 


1550 


60 


st 


SA 


TABLE 19 (Cont., 
| Cell |Erythro- | | 
Case] Ag count cyte /|Protein, 
No. | day ture, per count mg % 
| | | | | | | | i: 
42 1860 6 2 69 | 
43 2370 3 63 
44 2840 5 1 69 
45 2510 { 8 31 84 
16 2750 5 0 31 
47} 30 1790 8 0 75 4 - 
48 32 1850 :2 0 69 
15 2220 5 | 1 14 
61 2800 3 5 75 = re 
76 3170 1 0 75 sa 
90 3490 0 75 
19 | 33 1690 15 0 63 
50 | 33 1810 0 38 
56 2380 5 0 14 80 
51] 34 2340 7 10 63 
52| 37 1920 | 4 88 
39) 2470 7 63 
| 53 2700 3 0 75 80 a 
54 14 1450 15 4 100 | 
59 1750 5 0 4 70 2 pee 
102 1910 7 2 69 os | 
117 2390 8 0 69 ad « 
131 2740 2 0 50 68 
145 2930 10 1 69 ee 
159 3460 3 0 63 | , 
55 14 | 1700 5 1 75 81 14 
76 1680 5 0 56 21 14 
110 2080 2 0 25 | | 
56 14 2750 3 0 25 ) 
57] 45 | mmm | 2490 8 2 69 | 
132 1730 10 0 38 86 | 1953 
58 17 1680 10 0 113 
78 2300 6 23 63 
| 59 17 | 2080 17 0 100 en an 
60 2390 7 1 94 
76 2880 13 81 | 78 
91 3150 2 27 63 | 
= 
94 


TABLE 19 (Cont.) 
Weight bag Protein, Trypto- Fluid Blood 
‘ ih at Birth, ture, per count mg % phan Sugar,| Sugar, 
: grams grams | cmm. cmm. Reaction} mg % | mg % 
17 1750 2020 7 4 88 
78 3070 3 0 69 
19 2100 2960 8 4 50 
64 3400 7 1 31 
32 3870 4 0 44 80 68 
19 2300 3530 3 170 
92 2250 2080 3 1 44 
121 2880 0 0 19 
55 1850 2680 3 0 56 
6 1730 2190 5 1 44 
9 2200 2790 4 0 14 
63 1400 2200 6 0 50 
64 1500 3100 8 2 38 72 
5) 1670 2340 9 2 69 
67 1645 2680 12 0 75 
70 1650 2270 4 1 69 
72 1000 1350 12 1 69 
74 1400 2950 9 410 
75 1970 3520 7 1 38 
82 1550 2600 5 F 
91 1350 2750 2 1 63 
160 3620 3 0 38 78 
91 1400 1760 4 0 38 
108 1630 2690 3 0 31 
121 2250 1910 2 0 38 
135 1050 2200 5 1 44 
178 2760 4 0 44 
143 2100 5050 2 0 44 
148 2500 5160 2 i) 19 
159 2400 1000 1 1 63 
171 1820 5210 1 0 25 
194 2100 6800 2 0 44 78 
198 2250 6210 4 0 38 
229 1750 5990 2 0 31 68 
247 2120 7580 4 143 
252 2400 6700 0 0 19 
257 1700 4800 1 0 25 
267 1500 6530 1 0 19 
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69 
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79 

id 

“4 

i4 

) 

76 | 
78 

79 
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Rg 

aos 
99 


TABLE 19 (Cont.) 


Weight 
at Birth, 
grams 


Weight 


at Punc-} count 


ture, 


grams | cmm. 


Celi 


per 


Erythro- 
cyte /|Protein, 
count |mg % 
percmm., 


Trypto- 
phan 
Reaction 


Fluid 
Sugar, 


mg 


1600 
1300 
1130 
1890 
1750 
2200 
2400 
1600 
2350 


6600 
6240 
5400 
6400 
9560 
5890 
8500 
5160 
9980 


No.| days par 
| | 
92 | 271 0 0 31 - 
93 | 273 0 31 | 
94 | 274 0 31 
95 | 276 0 31 | 
96 | 370 1 44 | 
97 | 388 2 31 - | 
98 | 468 0 25 | 68 \ 
99 | 495 0 25 
100 | 500 0 0 19 | 7 
Bi 
( 
Dey 
Dot 
EMA 
Esk! 
Esst 
Per 
FRA) 
Fucr 
Firut 
Furt 
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